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SPECIFIC CHARACTERS IN BACTERIA 


In the April number of the Scottish Medical and Surgical Journal 
Dr Alexander Johnson records two cases of puerperal fever success- 
fully treated by the antistreptococcus serum. There are many 
similar cases recorded, and there are also many in which serum 
treatment has been unavailing. The matter is not merely one of 
medical importance, but involves a problem of no small interest to 
the biologist—the question, namely, of specificity amongst bacteria. 
Even among the higher plants and animals this question is not 
rarely a matter of dispute, although as a rule, morphological charac- 
ters are alone at issue. It is not surprising therefore, that amongst 
bacteria,— where morphology alone is of little value as a means of 
specific distinction, though it is useful enough in differentiating 
genera—the difficulties which arise should be even more acute. 
In distinguishing between allied species, bacteriologists employ, 
besides morphological characters, staining reactions, cultural charac- 
ters, chemical and physiological properties, and powers of pathogenesis. 
To these aids to diagnosis there has been added, in the last few 
years, an altogether novel one—the capacity for specific immunisa- 
tion, together with the remarkable power possessed by the serum of 
immunised animals, in the case of certain bacteria, of agglutinating 
the bacteria against which they have been immunised. Thus, to 
take a concrete example, supposing that it be desired to distinguish 
the bacillus of typhoid fever from one of its nearest allies, the 
common colon bacillus, the bacteriologist can rely largely upon 
morphological distinctions, and in particular upon the character and 
number of the cilia demonstrable by the methods of Loftler, Pitfield, 
or Van Ermengem. He can trust also to chemical tests—to the 
powers possessed by the colon bacillus of coagulating milk in virtue 
of its more active acid production, of its rich powers of gas forma- 
tion, or of indol production—powers which the typhoid bacillus does 
not possess. But he can now adopt a new method. He can 
immunise an animal, by repeated injection of sub-fatal doses, against 
the colon bacillus or the typhoid bacillus, and he can test the power 
possessed by the serum of such immune animals of agglutinating the 


bacillus which he wishes to test. Serum from an animal immunised 
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against the colon bacillus possesses no agglutinating power upon the 
typhoid bacillus, and vice versé. This test is probably of more value 
in distinguishing between the two species than any other one test, 
except, perhaps, the number of cilia. Yet even here the distinction 
is not absolute. Durham has shown that there is a bacillus, the 
B. enteritidis of Gartner (intermediate in character between the 
typhoid bacillus and B. coli communis, though probably to be 
regarded as a variety of the latter), which is feebly agglutinated by 
typhoid serum, although not in such high degrees of dilution as is 
the typhoid bacillus itself. 

There are some species of bacteria which are sharply marked 
off: thus the tetanus bacillus is one which both morphologically 
and in its pathogenic powers is a distinct and definite species. The 
typhoid bacillus and B. coli communis are members of a group in 
which the reverse is the case. The epidemiology of typhoid fever 
can leave no doubt on the mind that B. typhosus is a distinct and 
fixed species; yet apart from the disease it produces, its certain 
recognition is, as above indicated, not always so easy a matter. 
The colon bacillus occurs in countless varieties, and has been 
described under many different names. Its specific characters are 
ill-marked, and it is probably a rapidly varying dominant species, 
the characters of which are not yet fixed. 

The same may be said of the group of Streptococci. In the field 
of pathogenesis they are as it were a ‘dominant’ group, with 
varying and ill-defined specific characters, and with equally varying 
and ill-defined pathogenic effects. Unlike B. typhosus, which causes 
one distinct and definite disease, it seems probable that a single 
species of Streptococcus may give rise to suppuration, erysipelas, 
malignant endocarditis, puerperal fever, septic peritonitis, and half 
a dozen other diseases which clinically are distinct enough. And 
there are probably a number of different species of Streptococci, any 
one of which may cause a number of different diseases according to 
its grade of virulence and seat of infection, while clinically similar 
diseases may be due at different times to different species of 
Streptococeus. Specificity, if such there be, is here at its very 
vaguest, 

Compared with tetanus and diphtheria, two well-marked species 
causing definite disease, streptococcus infection is a most complex 
and ill-defined condition, and the task of the bacteriologist in pro- 
viding an antistreptococcus serum is proportionately difficult. No 
one can venture to affirm with contidence how many pathogenic 
species of Streptococcus exist, nor whether a given case of disease is 
due to one or other of the supposed species which are recognised. 
Marmorek, in preparing his antistreptococcus serum, employed a 
Streptococcus which he obtained from the fauces, and the virulence of 
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which he increased enormously by cultivating it in the peritoneal 
cavities of a series of rabbits. Other serums have been prepared 
from other sources by different workers. But antitoxic action is 
subject to the laws of specificity to the same extent as toxic action. 
A given antitoxic serum will immunise against, or cure the disease 
produced by, just that one species of micro-organism which was 
employed in producing the serum. In the case of Streptococcus in- 
fection, it is therefore not remarkable that while in some cases a 
given serum will produce most striking curative results, in others it 
is absolutely powerless. In the present state of knowledge it is not 
possible to foresee which case will benefit and which will not. But 
the fact that such differences exist may serve as a warning against 
the supposed unity of certain species of Streptococeus, maintained by 
some observers. 


THE EFFECTS OF TROPICAL CLIMATE 


THE exploration and first attempts at the administration of Africa 
have been attended with so serious a loss of life from disease, that 
it is not surprising that those interested in Africa should sometimes 
despair of its ultimate success. They throw the blame on that most 
indefinite of factors, the climate, and attempts to discuss tropical 
sanitation only too often degenerate into mere denunciation of that 
scapegoat. The afternoon meeting of the Royal Geographical Society, 
which assembled on April 27th to hear Dr Sambon’s paper on the 
possibilities of the acclimatisation of the white races in tropical 
regions, was no exception to the rule. Dr Sambon stoutly held that 
there is no reason why whites should not live and thrive in the 
tropical zone as well as they do in the temperate zones; but the 
meeting, in spite of Dr Manson’s powerful support of Dr Sambon’s 
propositions, would not be comforted. The discussion was interest- 
ing, as it could not fail to be when such authorities as Dr Manson, 
Sir John Kirk, Sir Harry Johnston, and Mr J. A. Baines took part 
init. But the discussion was disappointing as well, for the pessimists 
did not join issue on the material point. They denounced the 
climate, even in places where it is described as “ appearing delight- 
ful,” and they pointed to past experience, as told by the mournful 
death roll or the degeneration of European races, such as the 
Spaniards in South America and the Portuguese in East Africa. 
But no one denies either the deaths or the degeneration. The 
question is whether they are due to unalterable factors of climate, 
or to organic diseases which may be met and defeated. Dr Sambon 
(lenied the climatic theory, and went through the climatic factors 
one by one, and showed that they alone are not injurious to health, 
He challenged those who hold that it is the climate which does the 
mischief to tell him how it acted, through what elements, and what 
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organic injury it causes. But not a word of explanation on these 
points was given by his opponents. Dr Sambon attributed the 
mortality of the tropics to three diseases—dysentery, haematinuria, 
and malaria. These are, undoubtedly, due to specific organisms 
which are especially prevalent in the tropical zone, but are not 
necessarily connected with the heat. If the existing white mor- 
tality and the past degeneration of races long subjected to the 
effects of these maladies are simply due to them, then there is good 
hope for the future. Dr Manson cited the case of that most 
repulsive of diseases, elephantiasis, which was once one of the 
terrors of the tropics, and was then charged to the climate. 
But Manson has shown that elephantiasis is due to the organism 
known as Filaria; he has worked out the life-history of the parasite, 
and shown how it enters the human body. People being thus 
warned have only themselves to thank if they now contract 
elephantiasis. This case gives us good hope that, when the life- 
histories of the haematozoa of malaria, dysentery, and haematinuria 
have been similarly worked out, the diseases will be brought 
similarly under control, That is the hope for the future, and what 
is wanted is more knowledge of the biology of the parasites. Malaria 
is now being admirably studied by the medical schools of Rome and 
Vienna. Haematinuria is the most obscure and deadly of African 
diseases, and it will continue to entail on England lamentable 
sacrifices of life and money until it can be dismissed as Manson 
has dismissed the fear of elephantiasis. Most of the doctors who 
find their way to our African tropical protectorates are medical 
sportsmen and not medical biologists. They probably could not 
focus a high-power microscope if they tried. An institute for the 
study of tropical diseases is urgently needed, and would pay as a 
policy of imperial insurance. 


For THE Lapy CYCLIst 


IN the June number of the Scottish Medical and Surgical Journal, 
Dr J. W. Ballantyne gives a valuable digest of forty-five papers that 
have been written on bicycling for women. On the whole it appears 
that the advantages, from a physiological point of view, wholly 
outweigh the disadvantages, if these be guarded against by proper 
precautions. These latter are chiefly associated with the choice of a 
machine, the essential point being that the seat should be suitably 
placed and adapted to the anatomy of the female pelvis. “It should 
be pretty well forward, and when the cyclist is erect in the saddle 
her heels should touch the pedal when lowest, her feet being in the 
horizontal position. The commonest faulty position is having the 
saddle too low and too far back; on the other hand, the saddle too 
high is also wrong, causing over-stretching of the knee and ankle, 
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which is very tiring ; a perpendicular dropped from the hip should 
pass through the centre of the pedal, and with the feet at the lowest 
point the knee should be slightly bent. Most saddles have been 
made too narrow, the cyclist thus being compelled to ride on the 
perineum instead of the ischial tuberosities, and in many instances 
the pommel or peak has been too high.” It is obvious to any 
cyclist that all these points refer with equal force to the male sex. 
So also does the advice that the cyclist should not ride to the point 
of exhaustion, should not have the gearing too high or the machine 
too heavy, and should ride in a suitable dress, With regard to the 
last-mentioned point the only question is, what is suitable? Since 
Dr Ballantyne is a man, it is unlikely that he has ever ridden “ in a 
shortened skirt, with modified corset,” until he has attempted this, 
especially in a wind, we cannot consider his advice on the matter of 
the smallest value. Many of the points in the paper are of con- 
siderable interest, but hardly to be dealt with in the pages of this 
Review. We can, however, strongly recommend it to any who 
may have thrown upon them the professional duty of advising lady 
cyclists. 
THE AUSTRALIAN MUSEUM 

THE Report of this Museum for 1896, which we received a short 
time ago, receives considerable interest from the out-spoken remarks 
of the curator, Mr R. Etheridge, junior. For one thing, Mr 
Etheridge complains justly and forcibly of the inadequate scale 
of remuneration received by the staff individually in comparison 
with that prevailing in some of the service departments ; although, 
as he points ‘out, the scientific assistants are, by educational status 
and scientific attainments, entitled to rank as professional men. 
What applies to the assistants applies also to the mechanics, whose 
work is undoubtedly of a skilled and special character. Even the 
attendants of a scientific museum are put off with less pay than 
those of an art gallery. Not only is this the case, but the Museum 
remains much undermanned, Of course all museums are under- 
manned, just as in most countries museum assistants are underpaid ; 
but certainly the Government of New South Wales asks a little too 
much when it expects even a person of such energy as Mr Etheridge 
to combine the functions of curator and those of sole palaeontologist. 
Mr Etheridge says, and most people will agree with him, “I regard 
the position of curator of such an institution as this as one carrying 
with it the necessity of engaging in original research, As matters 
are at present constituted this is an impossibility.” 

Among the difficulties under which our Australian colleagues 
labour, not the least is the destruction constantly effected by the 
white ants. We have already alluded to the ravages committed by 
them in the Australian Museum, but it appears that these were 
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even worse than was at first supposed. Not only had the roof to be 
renewed, but the flooring and joists of the main hall were found 
to be burrowed by the termites, which had also made their way 
through the masonry joints into and under the floor of the Ethno- 
logical Hall, and had as completely destroyed the woodwork of that 
structure as of the roof. The remedying of all this naturally led to 
great expense and to much waste of time in removing and again 
replacing the whole of the collections. It is satisfactory to find 
that, in spite of this, work has been begun on a new spirit-room and 
workshops, although in connection with those as well as with many 
other matters, Mr Etheridge finds it necessary to note “much 
unnecessary delay.” 

To return to the brighter side of affairs. The presentations to 
the Museum include several items of much interest. Chief is the 
celebrated ‘ Dobroyde’ collection of Australian birds and eggs 
brought together by the late curator, Dr E. P. Ramsay, and his 
brothers at their home in Dobroyde, Ashfield, N.S.W. This collec- 
tion contains a large number of type-specimens. It was purchased 
from Mr J. S. Ramsay by the Government of New South Wales 
and delivered by it to the trustees of the Museum. Mr W. A. Horn 
has presented further collections from the results of his recent 
expedition into the interior, and these include further type-speci- 
mens. Another valuable donation is a piece of meteoric iron, 
weighing over 44 lbs. It was found on the Nocoleche holding 
near Wanaaring, N.S.W., and will be known as the Nocoleche 
Meteorite. The donor was Mr G. J. Raffel. The meteorite has 
been cut and polished by Mr H. A. Ward of Rochester, N.Y., and 
a few slices are available for exchange. Mr C. W. Darley, engineer- 
in-chief for harbours and rivers, presented the Museum with some 
fossil remains of a dugong, discovered during the excavations for a 
eanal at Shea’s Creek, Alexandria, near Sydney. This is the first 
instance of the discovery of dugong remains so far south. A note- 
worthy addition to the collections is the skeleton of the Indian 
elephant, which, under the name of Jumbo, was a familiar feature 
of the Sydney Zoological Gardens. This has been satisfactorily set 
up by Messrs H. Barnes and H. Barnes, junior, but space is not at 
present available for the mounting the skin. It is most distinctly 
to be noted that this Jumbo is not the same as the erstwhile 
ornament of our own ‘ Zoo’ and of Mr Barnum’s show. 

The whole impression made upon us by this Report is that the 
staff of the Australian Museum, however undermanned and under- 
paid it may be, has managed in spite of unprecedented difficulties 
to accomplish some excellent work from both the scientific and the 
museum point of view; and it is sincerely to be hoped that the 
Government of New South Wales may with the return of pros- 
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perity be able to appropriate larger sums, with greater promptness, 
to the establishment which, in virtue of its importance, is rightly 
known as the Australian Museum. 


NOTES FROM SINGAPORE 


Dr R. Hanirscu, Curator and Librarian of the Raftles Library and 
Museum, Singapore, has succeeded in obtaining from his Committee 
a sum of $500, for the purchase of zoological works, which we 
hope will enable him to continue his zoological studies with greater 
facility. He has done some collecting on the coral reefs at Blakang 
Mati, where the most striking forms are numberless Antedonidae 
(feather-stars). The sea-urchin Heterocentrotus mammillatus, has 
for the first time been obtained in perfect specimens, although 
the thick spines of it are to be seen by sacks full in the native 
shops; some say that they are used as the mouth-pieces of pipes, 
others that they are medicine. _It is interesting in this connection 
to recall the fact that spines of fossil sea-urchins pounded up 
and drunk with water were used in olden times in Europe as 
a remedy for stone in the bladder. The Museum has also been 
presented by Mr Maclear-Ladds with a perfect specimen of 
Pentacrinus (so-called); it is the first ever received by it, and 
came from the Jahal Bank, ninety miles south of Timor, depth 
110 fathoms. 

This Museum does not yet contain a typical collection of 
Malayan fauna, since the majority of specimens collected in that 
part of the world are sent to Europe and America, while the 
Curator of the Raffles Museum has succeeded in getting five 
days for collecting, for the first time for several years. Every 
museum of importance should have a collector in its own pay, 
or should give special facilities for collecting to the members 
of its staff. This is the policy of the leading museums in all 
countries, except of course our own. Under these circumstances 
it is pleasant to read that Dr G. TD. Haviland has presented 
the Raffles Museum with a valuable series of ants, including 
several type-specimens collected by himself in Singapore, Perak, 
and Sarawak, and identified by Prof. A. Forel of Zurich. Several 
specimens of reptiles and amphibians have been received in exchange 
from Lieut. Stanley Flower of Bangkok Museum. The first of the 
fossiliferous rocks ever obtained from the Peninsula has come 
from a railway cutting near Kuala Lipis, Pahang, having been 
presented by Mr H. F. Bellamy, but its age is not hinted at. 
The skeleton of a large male orang-utan has been mounted, and 
its dentition has been found to be abnormal, the lower jaw 
having four well-developed molars on each side. This Museum 
has now a rival to Aaron’s Rod, for a tree trunk against which 
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one of the orang-utan skeletons is mounted, after having been 
several months in the case, began suddenly to sprout, and bore 
green twigs for several months, during which period it proved 
the chief attraction in the Museum. 

We never yet knew a Curator who did not require more room, 
Needless to say Dr Hanitsch proves no exception. 


LESSONS FROM CHICAGO . 


WE have received the Annual Report of F. J. V. Skiff, the Director of 
the Field Columbian Museum, Chicago, for 1896-7. The staff of this 
Museum comprises: G, A. Dorsey, Acting Curator of Anthropology ; 
(', F, Millspaugh, Curator of Botany; O. C. Farrington, Curator, and 
H. W. Nicholls, Assistant Curator, Department of Geology ; D. G. 
Elliot, Curator, and S. E. Meek, Assistant Curator, Department of 
Zoology ; C. B. Cory, Curator of Ornithology. The Librarian is 
J. Dieserud, and the Recorder, D. C. Davies. These and others 
have given numerous lectures on subjects connected with the 
Museum or with the explorations of its officials. The Museum 
issued during the year eight publications, of which the most 
important was “ Archaeological Studies among the Ancient Cities 
of Mexico,” by W. H. Holmes. The library is making satisfactory 
progress; but since the Museum only receives, by purchase or 
exchange, ninety-two periodicals, it cannot be considered particu- 
larly complete in that department. We notice, however, that a 
list of all the periodicals in all the libraries of Chicago has been 
prepared, and this no doubt will lead to the co-operation of the 
numerous institutions in that city. 

Among the accessions to this Museum are several hundred 
Etruscan antiquities of earthenware and bronze, excavated under 
the direction of Prof. Frothingham in 1895-6; Egyptian anti- 
quities, presented by Prof. Flinders Petrie; ancient pottery from 
(;eorgia ; a meteorite from Mexico, and specimens from eighteen 
other meteorites. Among the notable collections obtained by the 
Botanical Department during the past year are Pringle’s Mexican 
plants, Palmer’s Durango collection, Nash's and Pollard’s Florida and 
Mississippi plants, the Sandberg Idaho collection, Gaumer’s last Yucatan 
species, Jenman’s British Guiana and Rusby’s Orinoco collections, 
Schlechter’s South African species ; the complete lichen herbarium of 
(‘alkins; and the important personal herbarium of the late Dr Schott, 
the latter including plants from Yucatan, Panama, and Mexico. 

We have not mentioned the numerous collections obtained by 
D. G. Elliot and the members of his expedition to Somali Land. We 
have received a special report on the fish they collected, containing 
descriptions of some of the new and rare species. With reference 
to this expedition Prof. Elliot writes: “It is the only proper 
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way to secure collections for a museum,” a sentiment that we 
heartily endorse, There is also contained in this report an account 
of a collecting trip made by Mr Dorsey and Mr Allen, the photo- 
grapher of the Museum, among the Indians of the far west. Asa 
consequence of this, it is believed that the Museum now possesses 
the most complete existing representation of the North-west coast 
Indians. Our American cousins, advanced as they are in all 
branches of museum work, naturally understand the importance to 
a museum of having its own trained collectors, and the urgent need 
at the present stage of the earth’s history of securing specimens of 
those zoological and ethnological types which may be extinct before 
many years have passed. Is it not better to invest money in this 
way, than to waste it on the purchase of ancient collections and un- 
authenticated dealers’ specimens ? 

An exhibit illustrating the forestry of North America is being 
prepared by Mr Millspaugh. LEach section of the exhibit comprises 
a glazed and framed tray, containing a branch, flowers and fruits, 
and a block of wood from the same tree; a photograph of the tree 
in summer and the same tree in winter, both from the same point 
of view; a seven-foot trunk and transverse section ; a commercial 
plank; a two-foot map of North America, coloured to show the 
distribution of the species; and a series of ornamental cabinet 
specimens of the wood. A detailed account of these exhibits and 
the method of preparing them is given, and will well repay 
study by curators. We may also recommend to practical museum- 
workers the account of the exhibit of metallurgical processes, which 
is arranged on a somewhat novel plan, showing the various stages of 
the process by means of lines connecting the specimens. 

The report is illustrated by twelve plates, most of them in half- 
tone. Some of them illustrate practical details, others show some 
mounted groups. Among the latter we may draw attention to the 
group of herons and that of the Lesser Koodoo. If our readers 
inquire how it is that an institution which has none too much 
money can afford to illustrate its reports in this lavish style, we may 
explain that the Museum retains the services of a professional photo- 
grapher, and keeps all the blocks illustrating the publications of the 
Museum. Most leading museums now have photographers attached to 
their staff, the exception, as usual, is furnished by our own country. 

In conclusion we should like to ask why it is that reports which 
come to us from American museums are always interesting to read, 
in strong contrast to the reports which come from most similar 
establishments in our own country and in Europe. It would seem 
that the writing of these reports is a labour of love to the Ameri- 
cans, while our own curators only do it as a piece of official routine. 
The consequénce is that, in the present Report, as an example, the 
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curator finds hints, suggestions, and actual information of value to 
himself ; whereas the Report of, say, the British Museum, contains 
little but lists of donations and the numbers of specimens registered 
during the year, with similar matter of no use to anybody in the 
wide world. 
WHALES AT THE British MusEuM 

Ir is not as though our museums had nothing of general interest to 
record, nothing of special interest to curators of other museums. At 
the British Museum (Natural History), for instance, the enlightened 
administration of Sir William Flower has introduced many novelties, 
which may be casually alluded to as having occupied the time of 
such and such assistants or artisans, but which are not explained in 
the Annual Report. One such interesting and important addition 
has been completed this very month. No museum has hitherto 
solved the difficulty of exhibiting the outward form of the various 
kinds of whales, which bafile the taxidermist’s art on account 
of the oily nature of their skin. At last, however, Sir William 
Flower has solved the problem in a most satisfactory manner, and 
the result is a unique addition to the Department of Zoology in the 
museum over which he presides. The new Gallery of Cetacea was 
opened to the public for the first time during the Whitsuntide holi- 
days, and the exhibition is no longer a forest of dry bones, but a 
selection of the principal types of cetacean life displaying not only 
the skeleton, but also the outward form. Each skeleton is mounted 
in the ordinary manner on iron supports, and a second frame of more 
elaborate construction is fixed on one side—the side from which the 
visitor first sees the specimen. This frame reproduces the original 
contour of the animal, and is covered with a peculiar composition 
somewhat similar to papier maché; this represents the skin, and is 
finally painted with a tint and gloss as nearly life-like as possible. 
When the visitor stands on one side of the gallery, the animals thus 
appear as if living, while from the other side he observes the skele- 
ton and realises its relation to the soft parts. The four principal 
specimens are a whalebone whale (Balaena biscayensis) from Ice- 
land, 49 feet in length; a fin-whale (Balaenoptera musculus) from 
the Moray Firth, 69 feet long; a smaller fin-whale (Balaenoptera 
borealis) caught in the Thames near Tilbury ; and a gigantic sperm- 
whale (Physeter macrocephalus) from Thurso, 54 feet in length. In 
addition to these there are other specimens, notably the mandible 
of a Balaena twice as large as the complete skeleton exhibited. 
We congratulate not only the Director of the Museum who has 
devised and superintended this important new departure in the 
exposition of zoology, but also Mr Edward Gerrard, junr., and his 
staff, who have so admirably carried out the technical part of the 
work. 
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ANTHROPOLOGY IN MapRAs AND IN LONDON 
Mk EpcGar Tuvurston contributes to Nature of May 26 a remarkably 
interesting account of the anthropological survey which he is carry- 
ing out in the Madras Presidency. European influence is bringing 
about a rapid change among the natives of Southern India, and there 
is no time to lose in taking note of their characteristics. As it is 
always interesting to see ourselves as others see us, we quote Mr 
Thurston’s final paragraph. . . . “I gathered from observation when 
in London (1) that man as a social and intellectual being is illus- 
trated with the unavoidable want of proportion, when no systematic 
scheme for the regular expansion of the collections is at work at the 
British Museum, Bloomsbury ; (2) that it is under contemplation to 
illustrate man and the varieties of the human family from a purely 
animal point of view at the British Museum (Natural History), 
South Kensington ; (3) that skulls must be sought for at the Royal 
College of Surgeons, Lincoln’s Inn Fields ; (4) that lectures and 
anthropological literature are available to members at the Anthro- 
pological Institute, Hanover Square. To this must be added (5) Mr 
Galton’s laboratory. Surely a great want of centralisation, such as 
might well be remedied, is indicated here. And as I wandered, both 
in and out of the London season, through the deserted galleries of 
the Imperial Institute, I could not refrain from speculating whether, 
with a radical change of policy for good, this much-discussed build- 
ing could not be converted into our great National Museum of 
Ethnology, where man shall be represented fully and in every 
aspect, and where those interested in ethnological research could 
find under one roof a skilled staff to appeal to in their amateur 
difficulties, collections, literature, lectures, and anthropological 
laboratory.” 
RECENT ANTHROPOLOGY 

To L’Anthropologie for January and February 1898, Dr I. H. F. 
Kohlbrugge contributes a paper upon the “ Anthropology of the 
Tenggerois of Java,” in which a detailed description of the physical 
characteristics of that people is given. They are referred to the 
‘Indonesian’ race, with a slight admixture of Malayan blood. The 
average cranial index of 130 measured natives was found to be 
79°71, mesaticephalic. There are several interesting tables in 
which comparative measurements are given for a number of races 
in the Malayan region. 

Dr Salomon Reinach gives a detailed description of an interest- 
ing carving in steatite, representing a nude female figure, discovered 
in 1884 in one of the caverns at Mentone (Barma Grande) by 
Mr Julien. Two plates from photographs of this specimen are 
given, and show it to be of very rude workmanship. A gross 
exaggeration of the general form and an absence of detail 
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characterise this early attempt at representing the human form. 
The figure is interesting when brought into comparison with other 
early statuettes from Laugerie-Basse and Brassempouy. It is now 
in the Musée de Saint-Germain, near Paris. 

A paper by Cecil Torr aims at showing that the so-called ship- 
designs upon certain ancient Egyptian pottery vases, are in reality 
representations of ramparts with towers, etc. This certainly seems 
a more plausible explanation than the ship-theory, but there is, un- 
fortunately, no proof that even this interpretation is the right one. 
It is well enough faute de micuz. 

Among the ‘ Miscellanea’ there is to be noted an account of 
Anthropological work done in Spain and Portugal in 1897. There 
is evidence of considerable activity in this science in its various 
branches. In fact it appears to have been the most progressive of 
all the sciences during the year. 


THE CALAVERAS SKULL 


Ix 1886 Mr Mattison, who was prospecting in Calaveras County, 
California, sunk a shaft through four beds of lava down to the 
wuriferous gravels at a depth of 127 feet. History does not relate 
how much gold he found, but all the world was soon aware that he 
discovered at the bottom of his shaft a human skull along with small 
human bones and other objects. In the same gravels, beneath the 
lava beds, there have also been found a rude stone pestle and mortar, 
and a dish of steatite. The skull is generally considered to be of an 
ancient type of structure, but many authors have considered the 
worked objects to be of somewhat advanced character. We have 
repeated this story because the skull and other objects, which 
belonged to the late Prof. J. D. Whitney, have recently been 
presented by his sister, Miss Maria Whitney, to the Peabody 
Museum of American Archaeology and Ethnology at Cambridge, 
Mass. At the time of its discovery the skull naturally caused 
great commotion in the scientific world, and the echoes of the 
discussion even reached literary men. At all events it is un- 
necessary for us to repeat the well-known Address of Bret Harte 
to the Pliocene Skull, in which the poet expressed his view by 
making the Skull reply : 
“Which my name is Bowers, and my crust was busted 
Falling down a shaft in Calaveras County : 


But I'd take it kindly if you’d send the pieces 
Home to old Missouri !” 


THE GEOLOGICAL CONTROVERSY IN AUSTRIA 


AUSTRIAN geologists have been for some time agitated by a dispute 
between Dr Alexander Bittner and Professor E. von Mojsisovics 
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regarding the nomenclature of the subdivisions of the Trias. Bittner 
accuses Mojsisovics of having renamed a stage that he himself had 
already named, by altering the meaning of his own name of Norische. 
Bittner holds that ‘ Norische’ should be retained for the stage to 
which Mojsisovies originally applied it, and that Bittner’s name 
‘Ladinische’ should be accepted for the ‘ sub-norische’ stage. The 
controversy has been carried on by Bittner with a vehemence which 
his English friends have regretted. He has, for example, written 
papers on Triassic nomenclature entitled ‘ Mojsisovics and Public 
Morals.’ The question has now reached a more acute stage, and an 
appeal has been sent to European geologists by forty-eight Austro- 
Hungarian geologists, who state the case on behalf of Bittner, and 
appeal that his system should be adopted. This memorial has 
called forth several replies. Professor Rudolf Hoernes deplores that 
Austrian geologists should waste their time in such a dispute ; anda 
letter to Mojsisovics signed by Professors E. Suess, Diener, Hoernes, 
Reyer, and Paul, refers to his brilliant zonal work on the Trias, and 
gives general support to his views on the particular question at 
issue. Professor Renevier points out that the term ‘ Noric’ is pre- 
occupied in American geology, and therefore should be abandoned 
from Triassic geology. But fortunately the principle of priority 
has not yet been adopted in stratigraphy. Mr Renevier’s compro- 
mise is open to the same objection that applies to Bittner’s criticism 
on Mojsisovies. A mere appeal to priority is useless. The better 
system ought to survive. 

The question at issue may be illustrated by the following. 
table :-— 


MoJsIsovics, BITTNER. 





’ ~— 

1st Scheme. 2nd Scheme. 
Upper... Karnische. oy ; . Karnische, 
{ Juvavische. . . Norische. 


\ Norische. ; . Ladinische. 


UPPER 
Trias. ) Lower... Norische = 


Bittner’s complaint is that Mojsisovics has changed the meaning 
of the term ‘ Norigche’ from the beds to which he first gave it, and 
applied it to those which Bittner had called ‘ Ladinische, and that 
in order to do that he has proposed the new term of ‘ Juvavische.’ 

We express no opinion on the rights of the controversy, but we 
gannot help regretting that Herr Bittner’s friends should have tried 
to settle the question suddenly by a referendum to the general 
body of geologists, whereas it is a question which experts on Triassic 
stratigraphy would gradually decide by the adoption of the most 
convenient and suitable classification. Like our Cambro-Silurian 
controversy time should be allowed to settle the question by the 
natural process of the survival of the fittest. 
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WESTRALIAN WATER-SUPPLY 
ONE of the difficulties in the Coolgardie and Kalgoorlie Goldfields is 
the absence of water. The success that has attended the sinking of 
Artesian wells in the sister colonies, notably in Queensland, to 
which we have often referred, suggested that similar action might 
be taken with profit in Western Australia... Mr A. Gibb Maitland, 
however, the Government Geologist, in a report that he has just 
sent us, comes to most pessimistic conclusions. The Coolgardie 
country consists for the most part of granitic rocks, which are 
weathered on the surface so as to form a superficial water- bearing 
layer of no great depth, but yielding enough water for ordinary 
purposes in certain spots; this water, however, is usually brackish. 
Below this weathered zone, however, none of the rocks are suftici- 
ently porous to allow of the absorption and transmission of water ; 
and since they are likely to be still more compact at greater depths 
there is small hope of obtaining a supply from that source. Very 
much the same conditions obtain at Kalgoorlie, and Mr Maitland 
does not recommend the continuance of any deep borings. There 
is great demand for water at Cue to work the crushing plants, but 
the nearest locality from which water can be obtained is Millie 
Soak, about ten miles to the north-east. Here is a bed of magnesian 
limestone, in which there have already been sunk wells that yield a 
supply of 1000 gallons per diem. The catchment area, however, 
dloes not appear to be large, and the quantity of water depends 
largely upon seasonal rains, so that the bed could not withstand a 
constant daily drain upon it of a quarter of a million gallons, which 
is the amount required. From Mr Maitland’s refusal to recommend 
further deep borings we assume that the conditions which govern 
ileep-water-supply in Western Australia are not the same as those 
that obtain in Sweden, where, as Baron Nordenskidld has shown, 
fresh water can always be obtained at a depth of 30-40 metres 
below sea-level. 
CoRN-MIDGES AND THEIR ENEMIES 

OF high scientific and practical interest is Dr P. Marchal’s recent 
paper, “ Les Cécidomyies des Céréales et leurs Parasites ” (Ann. Soe. 
Ent. France, 1897, pp. 1-105, pls. 1-8). The famous Hessian 
Fly (Cecidomyia destructor) is naturally treated at greatest length, 
the three forms of its larva and the formation of the puparium being 
described and figured with many details. The parasites which are 
of the greatest service in keeping the midges in check, are mostly 
minute hymenopterous grubs (Chalcids and Proctrotrupids). Among 
the latter, T'richacis remulus, Walker (parasitic on Cecidomyia 
Avenae, Marchal) is described in detail. Its first larva is cyclops- 
like. Three or feur of these live on the nervous system of a 
cecidomyid larva, and the nerves of the host degenerate with the 
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formation of ‘giant cells’ Later the T7'richacis larva becomes 
maggot-like. The grubs of another proctrotrupid Polygnotus minutus 
live, in their early stage, grouped in the food-canal of the midge- 
larva. They ultimately devour the whole body of their host except 
the outer skin. 

Economic ENTOMOLOGY 


We have received several recent Bulletins of the Entomological 
Division of the U.S. Department of Agriculture. No. 10 contains 
a series of short miscellaneous papers. Of special interest are Dr 
Zehnter’s on caterpillars which bore sugar-canes in Java, and Mr 
Matsumura’s on two fruit-boring caterpillars of Japan, one of 
which injures apples and the other pears, after the fashion of the 
caterpillar of our own codlin moth. No. 12 contains the story by 
Mr L. O. Howard, of the never-failing San José scale (Aspidiotus 
perniciosus) during 1896 and 1897, from which it appears that a 
united effort on the part of fruit-growers to cope with this pest is 
being made. In February of the present year, the German Govern- 
ment issued an order to stop the importation of American produce 
infected with the insect. No. 13 is a compilation of the recent laws, 
both state and federal, against Injurious Insects in North America. 

The San José scale also occupies much space in the Twentieth 
Report of the State Entomologist of Illinois (Mr S. A. Forbes). 
A curious observation is given in this Report on the habits of a 
species of solitary wasp (Odynerus foraminatus) which by making 
its mud-nest in the air-opening of a railway automatic brake, has, 
on several occasions, rendered the release of the brakes impossible 
and caused delay and danger to the trains. 

British farmers and tree-growers will welcome as usual Miss 
Ormerod’s Twenty-first Report on Injurious Insects, recently issued. 
Together with notes of value on more familiar insects, we notice (pp. 
34-40) some specially interesting observations on the development 
of vestigial wings in the female of the Deer Forest Fly —Lipoptena 
cervi—one of the pupiparous Diptera, and the latest experiments 
in lessening the damage done to fruit-bushes by the Currant Gall 
Mite (Phytoptus ribis). 


NortH AMERICAN LEAF-HoppErs 
Mr C. P. GILLetre’s revision of the American Typhlocybinae (Proce. 
US. Nat. Mus., vol. xx., pp. 709-773) contains—as might be 
expected in so neglected a group—a large proportion of new species, 
most of which are illustrated by clear structural figures. As several 
forms are common to both sides of the Atlantic, Mr Gillette’s paper 
will be useful to European workers. He unites several genera 
Which have hitherto been held distinct, not finding the differentiating 
characters constant. 











16 NATURAL SCIENCE [July 1898 


NortH AMERICAN LAND SHELLS 

“A CLASSIFIED catalogue with localities of the Land Shells of America 
north of Mexico,” compiled by H. A. Pilsbry and C. W. Johnson, is 
a small brochure of thirty-five pages, reprinted from The Nautilus, 
The great advance in our knowledge of the true relationships of the 
members of the great Helicoid group as brought about by Pilsbry’s 
work has rendered the production of such a catalogue as this most 
desirable, and one which will be greatly appreciated by all who are 
interested in North-American Land Mollusca ; whilst it further shows a 
considerable increase in the known number of species from that region 
since the last edition of Binney’s “ Manual,” which appeared in 1885. 

Whether all these extra species, some seventy-five in number, will 
ultimately prove valid, time alone can show ; but we confess to feeling 
very sceptical about some. Certain species are acknowledged imports. 

The grouping of the larger families does not strike one as alto- 
gether happy or even natural. The insertion of the Agnatha between 
the Holopoda and the Aulacopoda is especially unfortunate. We may 
point out that Vitrea draparnaldi is a synonym of V. lucida (Drap.). 


THE Connor CoLLecTION OF British Birps 

Kast ANGLIA has long been famous for the richness of its ‘ Ornis,’ 
and the researches of the ornithologists who dwell within its borders 
have contributed in no small degree to our knowledge of the birds 
of Western Europe. Foremost among Norfolk naturalists of the 
present day stand Mr J, H. Gurney and Mr T. Southwell; the 
latter having completed the third volume of poor Stevenson’s 
“ Birds of Norfolk” in the most praiseworthy style. It is to the 
zeal of these two gentlemen, and more especially to that of Mr 
Southwell, that we are indebted for a precise history of the ornitho- 
logical treasures to be studied at Rollesby Hall in the form of 
a catalogue some sixty pages in length. Mr E. M. Connop of that 
place is keenly iuterested in local zoology. During the last thirty 
years he has used every opportunity of securing for his collection 
the rarest birds procured by the Norfolk wildfowlers. How far his 
efforts have been rewarded with success may be guessed from the 
fact that he is the proud possessor of four local specimens oi 
the White-eyed Pochard (Nyroca ferruginea), two local examples of 
the Gull-billed Tern (Sterna anglica); and three individuals of 
Sabine’s Gull (Xemu sabinii) obtained on the Norfolk coast. It is 
satisfactory to know the exact whereabouts of such specimens as the 
only examples of Pallas’ Warbler (Phylloscopus proregulus) and the 
Mediterranean Herring Gull (Larus cachinnans), that have been so 
far detected within the limits of the British Isles. Strange to say, 
the Whooper Swan (Cygnus musicus) has not been included in this 
fine series. 
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A New Reading for the Annulate Ancestry of the 
Vertebrata 


HE question of the ancestry of the vertebrates being still 
unanswered, anyone is at liberty to make suggestions. No 
new facts seem to be forthcoming to enlighten us; we are driven 
therefore to find new readings of the old. To those who scorn all 
theorizing, and are content to wait until the new facts turn up, I 
would suggest the following questions: Are we sure we have read 
all that the old facts have to teach us? Have we arranged them 
in every possible order, and are we competent to deny that they 
ran yield us any clue to the solution of the problem ? 

I ask these questions somewhat feelingly, because I have 
recently lighted upon a new way of arranging the old facts, and 
I propose to offer it to my fellow-zoologists for what it is worth. 
This much, indeed, I claim for it, viz. that it shows a way of 
escaping from at least some of the difficulties in the way of the 
annulate origin of vertebrates. It provides us with another escape 
from having to assume that the annulate ancestor, with its ventral 
nerve-cord, turned over on to its back to become the vertebrate 
with its dorsal nerve-cord; and it shows how the notochord and 
neural plate, those most characteristic of all vertebrate structures, 
might have been unsegmented from the beginning as secondary 
developments within an originally segmented body. I propose, in 
short, to show how the assumption of a primitive hirudinean as our 
ancestral annulate enables us so to re-arrange the old facts as to bridge 
over the gulf between the invertebrates and vertebrates with start- 
ling ease. I do not affirm that our nearest invertebrate ancestor 
was a hirudinean. I only wish to show how it is conceivable that 
a primitive leech might have developed into a low vertebrate form 
allied to the cyclostomes. 

My attention was first directed to the hirudineans by the fact 
that the embryonic muscles of cyclostomes and sharks are of the 
same type as are the muscles of the leech. I am well aware that 
histological resemblances are in themselves of no value to morphology. 
In this case the resemblance served to suggest the hirudineans as 
the possible annulate ancestors of the cyclostomes. As is 
well known, they, like the cyclostomes, have no appendages, no 
b 
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setae, a rich secretion of slime by the epidermal cells, and a 
somewhat similar method of feeding. It was this last fact which 
definitely rivetted my attention, It is true that it appears trivial 
enough at first sight, but the longer it is considered, the more 
weight does it seem to me to possess. 

Described in general terms, both the leech and the cyclostomes 
attack living prey by their mouths, and bite into it with buccal 
teeth. I cannot recall a single other instance of this method of 
feeding, the nearest approach to it being that of certain molluscs 
which seize their prey with the radula. Elsewhere, we have limbs 
modified into jaws in abundance, or pincers, or protrusible pro- 
boscides shot out and drawn back with the prey adhering; or, 
again, tentacles capture food, or simple cilia set up currents of 
water and sweep particles of food into the mouth; but only in the 
leeches and the lower vertebrates do we have, so far as I know, the 
seizing of living prey in the manner described. 

It may perhaps be remembered that I have already, on several 
occasions, expressed my conviction that the profoundest morpho- 
logical transformations leading to the rise of new groups of 
animals can be traced to the adoption of new methods of 
feeding. This appears to me such a self-evident proposition 
that it ought to be almost unnecessary to repeat it, yet I am 
not aware that it has ever been applied systematically except in 
the two cases in which I have myself endeavoured to apply it. 
My maiden zoological treatise? (apart from a small preliminary note) 
was an endeavour to show that the primitive crustacean, whose 
nearest existing relative is Apus, could be deduced from a chaetopod 
annelid by its adoption of a browsing manner of life in such a way 
that it could use its parapodia for pushing food towards and into its 
mouth. I endeavoured to show that the new and richer food-supply 
which this co-operation of limbs and mouth yielded gave rise to a 
new race, which could be shown to include not only all the existing 
Crustacea with their marvellous wealth of varied forms adapted to 
almost every conceivable environment, but also the trilobites and 
the Gigantostraca, The somewhat hostile reception accorded to 
this little work (which, no doubt, for many subsidiary reasons, it 
deserved), did not shake my conviction that the principle adopted 
was sound, and that, in order to understand the essential morphology 

1 One objection suggested to me is, that the proposition assumes the in- 
heritance of acquired characters. On this point I have already stated my views 
(Nature, vol. I., p. 546. 1894), but in the meantime it is worth asking whether it 
really does assume anything of the kind. Say that new pastures call for a new method 
of feeding, which, again, requires certain structural adaptations, can the rise of the 
latter not be explained by a process of natural selection, the new requirements for 
success in life weeding out all whose congenital variations were not in the required 
direction ? For my own part, I can see no difficulty in believing in inheritance. The 


objection as to the absence of proof begs the question as to what is meant by proof. 
? The Apodidae. Nature Series. London: Macmillan & Co. 1892. 
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of any group of animals, we must, if possible, discover the method 
of feeding which caused the ancestral form to depart from its 
congeners, Strong in this conviction, therefore, I made a special 
comparative study of the Arachnida, extending over four years, and 
ultimately endeavoured to show! that their peculiar morphology could 
be explained in detail as an adaptation to their method of feeding. 

It was therefore only natural that any suggestion, even the 
faintest, as to what might have been the primitive method of feeding 
of the ancestors of the vertebrates should lead me at once to see 
whether the same principle could not be made to apply again. 
Was it not possible to deduce the typical low vertebrate from a 
hirudinean by a series of structural modifications resulting from a 
further development of the leech-method of feeding? No one will 
deny that such a possible solution was worthy of investigation, 
even though he may not be so convinced as I am that morphology 
is an aimless pursuit unless it go hand in hand with physiology. 
Although most zoologists admit this latter as a pious opinion, in 
practice it is too often ignored, as may be gathered from the fact 
that every attempt to discover the ancestry of the Vertebrata, 
with which I am acquainted, has been based solely on structural 
similarities, while the functions of the structures themselves have 
been treated in a most arbitrary fashion. For example: the 
central nervous system of the Arachnida is said to have be- 
come the central nervous system of the Vertebrata, with an 
entirely different organism to be innervated. The intestine of the 
king-crab is said to have been lost in the spinal cord of the 
Vertebrata, and a new one has been provided; the sheath of a 
protrusible proboscis is turned into the vertebrate notochord ; old 
mouths may close and new ones open, and so on. Continuity of 
function is apparently of very secondary importance, while similarity 
of structure or of mere position relative to other organs is of prime 
importance. I do not call this physiology and morphology going 
hand in hand. It seems to me more like physiology being dragged 
by the neck, while the morphologist demonstrates the perfection of 
his structural resemblances. Hence, all the arguments to which we 
have hitherto been accustomed have seemed to me from the first to 
be hopeless. It is not alone to the discovery of similarities of 
structure that we must look for clues to evolutionary progress, but 
rather to the development of new functions in response to some 
probably gradual change in the environment, these new functions 
leading, whether by selection or inheritance, or both together, to 
modifications of structure, subject always to the physical laws of 
the environment. 


1 “Comparative Morph. of the Galeodidae.”—Trans, Linnean Soe., vi., pp. 805-417, 
1896, 
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In what follows, therefore, I propose to apply the last-named 
method to the Hirudinea, and to enquire whether the structural 
changes Which might be expected to follow from a further develop- 
ment of their method of feeding would not transform them into Verte- 
brata. Iam quite aware that the argument itself may from first to last 
be merely an academical discussion without direct value to Morpho- 
logical science. But it has been suggested to me that merely as an 
essay in Physiological adaptation, especially as it is here applied to 
a ‘burning’ question, it may do good, by calling attention to this 
method itself, and perhaps lead to useful discussion as to the sound- 
ness of the principle and the extent of its applicability, 

Let us then assume a race of hirudineans not yet so specialised 
as our medicinal leech with its dorso-ventrally flattened body and 
terminal sucker, probably a further specialisation of this flattening. 
We will assume that they lived freely in the open sea, chasing their 
prey with true serpentine motion, and attacking it with open mouths, 
armed with buccal teeth. Let us assume that this method of 
obtaining food was eminently successful, no very arbitrary assump- 
tion, because we may, as a rule, assume that a new method of feed- 
ing is adopted, because a rich and hitherto untapped food-supply 
offers itself. Let us, then, consider how such animals as we have 
pictured, viz., free-swimming rapacious leeches, might possibly de- 
velop, given an abundant food-supply. 

The first results would be growth in size, larger mouths and more 
teeth.' These would lead to a very important change in the 
character of the diet—viz., to the swallowing of a great deal of solid 
food. Small animals would be gulped down whole, while lumps 
would be torn out of larger ones too big to swallow. This change 
would profoundly influence the alimentary system. Solid 
food demands a slow passage down the alimentary canal while it is 
being digested, and a full meal of such solid foods would entail a 
great distension of the anterior section of the alimentary canal, the 
ultimately differentiated stomach. 

Now it seems to me that a swollen anterior portion of the 
alimentary canal, heavy with solid food—and we have every reason 
to believe that the full meal was a frequent occurrence—would 
necessitate, besides the formation of a muscular stomach, other and 
more profound changes in the organisation. In the paper above 
referred to on the morphology of the Arachnida, I have endeavoured 
to show that almost every detail of the organisation of that group of 
animals has been profoundly modified by the necessity for adapta- 
tion to the full-meal condition. Unlike our hypothetical hirudinean 
ancestors, the Arachnida have never given up pure blood-sucking, and 


1 The change from chitin to horn might be correlated with the change from the uni- 
laminate to the multilaminate epidermis. 
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to ensure the purity of the food have developed a beautiful variety 
of sieves and strainers to prevent any solid matter from passing into 
the alimentary canal. With this purely liquid food, they manage 
to distend themselves almost to bursting, by a kind of force-pump 
action of the oesophagus. The effect of this distension of the 
alimentary canal upon itself and upon the other organs of the body 
can be made to explain all the more important structural pecu- 
liarities and variations in the Arachnida. No single organ or 
assemblage of organs has remained unaffected ; all have had to adapt 
themselves or protect themselves. The whole form of the body has 
heen changed, limbs have aborted, and the respiratory and circulatory 
systems have been profoundly modified. So obvious is this to any 
one who studies the group from this point of view, that we are quite 
justified in postulating modifications and adaptations of the organisa- 
tion of our assumed hirudinean ancestor, not only to the full-meal 
condition of its alimentary canal, but also to its more constant load 
of solid lumps. 

In the Arachnida, one necessary precaution was the protection 
of the muscular and nervous apparatus against temporary incapacity 
due to the distension of the alimentary system. This has been 
brought about by a division of labour, one region of the body under- 
taking the animal (locomotory and sensory) functions, the other the 
vegetative and digestive functions. The arachnidan body accordingly 
is divided transversely by a narrow waist or diaphragm ; the alimen- 
tary canal in the posterior division can be distended to its utmost 
limit without pressing’ at all on the anterior part. The question as 
to which region should be the animal and which the vegetative was 
naturally settled by the fact that the muscular apparatus of the 
jaws and of the capturing limbs, and the ganglia of the great sen- 
sory organs were already at the anterior end of the body. 

Now I assume—and in this assumption lies my new reading of 
the facts—that our supposed hirudinean had to undergo modifications 
for precisely the same end, viz., the protection of the locomotor 
functions from the alimentary. I again suggest that a division of 
labour took place, the body dividing not transversely, as in the 
Arachnida, but longitudinally, i.c., into a dorsal and a ventral half ; 
and then, that the dorsal half had to protect itself from the 
ventral. 

We will deal first of all with this assumed division of labour. 
The weight of the distended abdomen pressing downwards upon the 
primitive ventral nerve-cord and muscles would seriously affect 
their working ; while, as some compensation for this loss of power, 
the dorsal neuro-muscular system, on which at any rate the 
pressure due to gravitation did not act, would be free to fulfil its 
functions, and thus able to develop in order to meet the greater strains 
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put upon it, ze, if the assumed active life was to be maintained. 
Such a division of the body is the only one which affords not only 
direct continuity, but also the closest possible association, between 
the dorsal neuro-muscular region and the great ganglia of the sensory 
organs at the anterior end of the body. That such a division of 
labour actually existed between the dorsal and ventral halves of the 
primitive vertebrate body, the former being the muscular and 
locomotor region while the latter was the vegetative region, is shown 
by the transverse section through the middle of the body of a low 
vertebrate. 

This, then, is our fundamental hypothesis: that, as our annu- 
late ancestors, rapacious hirudineans, grew in size, and developed 
larger mouths and throats, a change of diet took place, in that small 
animals and lumps of solid food were swallowed ; further, that the 
new burden thus thrown on to the system led to a division of labour 
between the dorsal and ventral halves, the former tending to mono- 
polise the neuro-muscular functions, the latter the vegetative. When, 
however, I refer to the transverse section through the trunk of a 
vertebrate, and poiut to the fact that such a division of labour actu- 
ally existed, I must not be thought to assert that this was brought 
about in the manner described, only that it is conceivable that it 
might have been so brought about. I assume that it has been so 
brought about merely for the sake of showing that if this is granted 
it would lead to further structural changes capable of transforming 
our hirudinean into a vertebrate. 

In all that follows, then, we have to keep before our minds our 
soft-bodied vermiform ancestor with a longer or shorter anterior 
section of his alimentary canal distended by lumps of solid food ; 
the weight of this food pressing downwards, the dorsal muscles would 
be slightly easier than the ventral, which would be seriously ineapaci- 
tated; hence a possible cause for the gradual differentiation of the 
two regions, the dorsal, as already stated, tending to take over the 
animal, the ventral the vegetative functions. 

Now it seems to me that the more highly differentiated the body 
became in the direction suggested, the more necessary would it be 
to protect the one division from the other. The primary division of 
labour was supposed to be due to the constant weighting and periodi- 
cal distension of the alimentary canal with solid food. The more 
capacious the alimentary canal became — assuming its increased 
development as it gradually acquired a region of its own — the 
greater the possibility of distension. Thus the danger to the dorsal 
region from being incapacitated by pressure from the ventral region 
is not removed; it is rather increased, unless the two regions are 
mutually protected from one another. 

In the Arachnida, in which the distension is sometimes positively 
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monstrous, the end is gained by a waist (or, as in Scorpio, a perforated 
diaphragm, which is only a waist with the infolded external faces 
fused together). From the arrangement of the muscles, it appears, 
that the narrow neck of this waist can be constricted when neces- 
sary. No such method of protection, of course, is conceivable in the 
case of the primitive vertebrates, in which a great part of the dorsal 
region of the body had to be protected from the ventral half of the 
same region. That protection was as necessary as it is in the case 
of the arachnids, we may surely believe if the rotundity of the body 
of the tadpole is any sort of repetition of the state of periodic dis- 
tension of our early ancestors, although of course in the tadpoles 
later modifications, such as the coiling of the intestine and the for- 
ward movement of the vent, are already superposed. 

The method of protection which actually was adopted—reading 
now from the embryological record—seems to have been as follows. 
A dorsal strip of the alimentary canal thickened and eventually 
separated off as the functions of the canal demanded free play to 
cope with the increasingly difficult digestive problems which the 
developing mouth and teeth, in their quest of new things to devour, 
continually sent down for solution. This thickening of a dorsal 
strip of the alimentary canal may perhaps again be referred to the 
downward pressure of the food at all times, whether the alimentary 
canal was distended or not. The dorsal epithelium would only be 
seriously pressed upon in the condition of actual distension, the 
ventral would be subjected to pressure whenever there was any solid 
food to rest upon it. 

It is conceivable that this dorsal strip of endoderm might have 
remained a protective plate if its sole function had been to screen 
the neuro-muscular system from the distension and churning activity 
of the alimentary canal. But, at the same time, it served another 
and almost equally important purpose which led to its stiffening 
longitudinally into an elastic rod. It is, indeed, horrible to con- 
template the possible fate of our unfortunate ancestors if, while the 
ventral half were fully distended with food, some sudden stimulus 
compelled the dorsal half violently to contract, as we know the 
modern leech can contract, to less than a quarter of its length. A 
stiff rod along the back alone could avert such a catastrophe. 
Hence I would suggest that the protective strip of endoderm 
stiffened longitudinally as it was progressively differentiated from the 
alimentary canal, and further, narrowed as it thickened, so as to 
permit of free serpentine movements of the body. We may then 
leave it as an elastic rod protecting on the one hand the spinal cord 
—which, as we shall see, must have been concurrently developed— 
from functional disturbance by the alimentary canal, and on the 
other, the alimentary canal from possible mechanical injury due to 
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sudden contractions of the dorsal muscles. Its subsequent develop- 
ment, as it became invested with cartilaginous and bony rings, is 
already within the vertebrate domain. 

The spinal cord.—Great muscular development is impossible 
without corresponding nerve-development. Hence it seems to me, 
if the division of labour here assumed is admitted, a nerve-strand 
would develop down the middle between the muscular bands, not 
necessarily as an altogether new structure but as a new condensation 
of elements probably already present. 1 have always hitherto been 
of the opinion that the embryological nerve-plate, which subsequently 
forms the well-known groove and neurenteric canal, was the remains 
of larval adaptations ; but from the point of view now suggested it 
appears that the process might actually represent, in a very abbre- 
viated form, the gathering together of the originally scattered nerves 
which supplied the dorsal muscular region into a central strand for 
more perfect co-ordination. Perhaps, also, since respiration in the 
Hirudinea is effected solely by the skin, the neurenteric canal may 
have been a temporary arrangement for aerating this important 
nerve area as Sedgwick! and Van Wijhe? suggested long ago. 
Be this as it may, the appearance of the spinal cord itself, 
possibly as a new development of pre-existing elements, could be 
considered as a natural consequence of the division of labour above 
postulated. With regard to the great development of the anterior 
portion of the spinal cord, the brain, we should not be far wrong if 
we referred this to a great improvement in the organs of sense 
required by the new race of swift, rapacious carnivores, 

Concurrently with the development of this new nerve-cord, the 
primitive ventral nerve-cord of the annulate would be slowly de- 
generating, not only because of the transference of the chief muscular 
activity to the dorsal region, but because the ganglionic chain itself 
would be positively incapacitated from fulfilling its functions 
not only by the periodical distension but by the more constant 
pressure of the alimentary canal weighted with solid food. In 
this comparatively simple manner, then, 1 suggest that the prob- 
lem of the nerve-cords might be solved, and one of the difficulties 
in the way of the annulate ancestry of the vertebrates be avoided. 
Of course, it must remain a matter of opinion whether the 
assumptions here made are really preferable to the (to my mind) 
desperate hypothesis otherwise difficult to avoid, that our worm 
ancestor turned over on to its back, that its ventral cord became our 
dorsal cord, and that its old mouth vanished and a new one 
developed. 

Concurrently with these specialisations of the dorsal neuro- 


1 Proc. Cambridge Phil. Soc., iv., p. 325 ; 1883. 
2 Zool. Anz., 1884, p. 683. 





18983) ANNULATE ANUESTRY OF THE VERTEBRATA 25 


muscular region, modifications would have been taking place in 
the ventral vegetative region, always in adaptation to the new 
functions of the alimentary canal. This canal, besides being greatly 
distended periodically, would almost always be weighted with lumps 
of solid food. 

Within this ventral region we may suppose that, in addition to 
the alimentary canal, we should have all the main trunks of the 
circulatory system, the excretory organs (segmental nephridia) and 
the genital bodies. Let us see how the new burdens which we 
imagine to have been thrown on the alimentary canal might be 
expected to affect not only these, but indirectly also the respiration, 
which is always closely associated with the circulation. 

The Circulatory System.—In the paper on the Arachnida 
above quoted I have already given an outline sketch of the profound 
changes which the method of feeding of the Arachnida has necessi- 
tated in the circulation of the different arachnidan families. No 
less striking should be the changes produced in the circulation of 
the primitive vertebrate when a fully distended stomach pressed 
against the developing notochord dorsally, while ventrally and 
laterally it stretched the skin to its fullest extent. We are justified 
in assuming that the principal blood-vessels of our hypothetical 
hirudinean ancestor ran longitudinally. I suggest that the dis- 
tended alimentary canal would seriously hinder the passage of blood 
along these vessels, and we might expect a congestion both in front 
of and behind the obstructing swelling of the alimentary canal. The 
anterior congestion of the vessels is that which alone concerns us. 
It would lead to their distension both transversely and longitudin- 
ally, the latter distension being accompanied by some degree of coil- 
ing. Itis further conceivable that at some portion of the congested 
system a thickened muscular tunic would be developed to cope with 
the difficulty, the thickening tunic perhaps involving the coils, so 
that a specialised heart might be developed, capable of forcibly 
pumping the blood past any such obstruction as the alimentary 
canal could cause. That the anterior and not the posterior conges- 
tion would give rise to the heart we may infer from its proximity to 
the central nervous system, which would, doubtless, be in some way 
connected with the muscles causing the pulsation of the primitive 
vessels. 

Respiration.—The intimate connection which exists between 
the circulation and the respiration is so well established that it needs 
no emphasis here. I call attention to it merely to show that, if the 
mechanism of the circulation became localised, as suggested, at the 
anterior end of the body, so the respiration would tend to be local- 
ised near the heart. Here again the diffused cutaneous respiration 
of the Hirudinea, with their capillaries even entering the epidermis, 
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might supply us with the possible conditions out of which the 
breathing organs of the early vertebrates could have developed. 
While the stretching of the ventral and lateral skin by the dis- 
tended stomach would hinder circulation in the areas thus affected, 
the pulsing of the increasingly powerful heart would distend the 
cutaneous vessels nearest to it, ae, in the neck region. Hence a 
possible origin of the external gills. At the same time, the rapid 
swimming through the water with the mouth frequently, if not 
always, open for the capture of prey, would keep an almost constant 
supply of fresh water in the pharynx. Here, also, we should, on 
account of its proximity to the heart, expect a subsidiary respiratory 
surface to develop. The actual processes which would lead to the 
union of the inner and outer respiratory surfaces by means of gill- 
clefts, it is not easy now even to conjecture. The best suggestion 
which occurs to me is, that they may have been due to the well- 
known principle of the increase of respiratory surface by plication, 
which would inevitably bring the portions of the inner and outer 
surfaces into increasingly close proximity. We can, however, readily 
estimate some of the advantages of this development. The clefts 
would insure a fresh stream of water through the pharynx, this 
stream would aerate the posterior of the external gills, which, in 
rapid swimming would be folded back against the body, and thus be 
screened from the necessary contact with the medium by the anterior 
gills. Lastly, the clefts afforded retreats into which all the external 
gills ultimately withdrew, their presence on the exterior being a 
hindrance to locomotion, and a source of danger in the event of 
attack. 

Excretion.—In the more primitive of the hirudineans, the 
segmental organs (nephridia) are arranged laterally along each 
side of the under surface of the body. It would of course be 
imperative to protect these from all injurious pressure from the 
distended alimentary canal. In order to escape this, their relative 
position might have been changed, and changed in the following 
way. ‘The downward distension of the alimentary canal might be 
expected to force the two rows of primitive nephridia apart until, 
instead of lying laterally below the alimentary canal, they would 
come to lie laterally above that organ. This, we might suppose, 
would be the first change of position, brought about perhaps 
mechanically and also perhaps partly physiologically, inasmuch as 
the downwardly pressing intestine would permit a slightly freer 
circulation above it than below it. A further change would take 
place when the organs became concentrated behind the stomach ; 
again, no doubt, in order still further to escape from pressure from 
that organ. 

The reproductive bodies.—There is no difficulty in under- 
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standing how. the same factors which concentrated the kidneys 
behind the stomach would also assign the same place to the genital 
bodies. In the Arachnida the genital bodies have to accommodate 
themselves to the spaces left among the caeca of the alimentary 
system. 

The body-cavity.—There has hitherto been no satisfactory 
reconciliation of the embryological facts that, while the neural plate 
and notochord, the two most characteristic vertebrate structures, are 
primitively unsegmented, apparently indicating an unsegmented 
ancestral form, the body-cavity appears as a definite series of 
coelomic cavities (eg. in Amphioxus) apparently indicating equally 
emphatically that the ancestral form was segmented. A confusion 
of types, if ever there was one! Now I make bold to suggest that 
the assumed modifications here sketched supply us with a possible 
solution. The series of archenteric cavities which, in our annulate 
ancestors, encircled the body below the skin, were gradually pre- 
vented, in the early vertebrates, from invading the dorsal region, 
because that region in becoming secondarily specialised into a 
neuro-muscular region, essential to the free life of the larva, 
was developed as early as possible in the ontogeny. Hence, in the 
embryo, the metamerism is confined to the vegetative region; its 
invasion of the dorsal region is secondary, in that a gradual impress 
is made upon the originally unsegmented notochord and on the 
points of departure of the spinal nerves by the segmented muscles 
and developing skeletal rings. 

The moving forward of the anus and the coiling of the 
alimentary canal—tThe periodic distension of the stomach, by 
stretching the walls of the body, would tend to form a space into 
which the rest of the alimentary canal would gradually withdraw, 
simply from following the direction of least pressure. This process 
might be furthered by the additional advantage to the animal of a 
tail which could be used as a purely locomotory organ unhampered 
by any other organs. For it is obvious, on the one hand, that a 
rectum periodically charged with more or less solid faeces, the 
residue of the solid matter swallowed, would seriously impede the 
free movements of such a tail, while, on the other hand, the dis- 
tension of the middle body, hindering the original serpentine motion 
by which our annulate ancestors progressed through the water, 
would lead to the necessity of gradually specialising the tail as the 
chief organ of locomotion. The forward movement of the anus and 
the coiling of the intestine would therefore be natural results of 
this new differentiation of the body into a swollen anterior portion 
and a flexible tail (¢f the developing tadpole). 

Before concluding, I wish again to emphasise the drift of this 
article, which is simply to suggest a possible method by which the 
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gulf which separates the invertebrates from the lowest vertebrates, 
the cyclostomes, can be bridged. I do not see how it is possible to 
demonstrate either the strength or the weakness of the particular 
bridge here sketched. It is enough if it is merely kept in mind as 
a hypothesis, that is by those to whom it appeals. Beyond sug- 
gesting this possible method of bringing about the more fundamental 
morphological changes which transformed the invertebrate into the 
vertebrate, the hypothesis does not profess to go; the subsequent 
development of skeleton, limbs, jaws, teeth, &c., belongs to vertebrate 
morphology as such, 

One possible test, viz., that of direct transition forms, is entirely 
lacking. If anything, however, this favours our argument. For 
if there be any truth in our suggestion we could hardly expect to 
find transition forms, at least certainly not fossilised, for such 
hirudinean ancestors would naturally be soft-bodied, and, by the 
time the notochord was developed in the manner sketched, they 
would be no longer hirudineans but primitive cyclostomes. 

One class of vertebrate, however, we do find, which is apparently 
lower than the cyclostomes—Amphioxus and the Tunicata. Though 
these have long been recognised as related to the vertebrates, their 
position in the chain of evolution has been matter of endless con- 
troversy, for the obvious reason that the order of the chain is not 
known. It seems to me that the line of development from the in- 
vertebrate hirudinean to the vertebrate cyclostome which is here 
suggested would assign them a natural position. They are not true 
links in the ascending chain, but forms which have branched off and 
become differentiated, again, beit specially noted,in adaptation 
to a new method of feeding. We postulated for our earliest 
ancestors when they were just turning into vertebrates, an active 
free-swimming life, catching and devouring food with gaping jaws, 
and consequently with a stream of water flowing through the 
pharynx and out at the gill-slits, kept up by rapid swimming 
through the water. This constant stream of water through the 
pharynx would carry along with it innumerable small particles of 
food, which might with advantage be caught and turned down the 
oesophagus. It seems probable that all the early vertebrates de- 
veloped an organ for this purpose, the endostyle, the particles 
perhaps attracted by and adhering to a slimy secretion which was 
then worked by ciliary motion into the oesophagus. Now, either in 
special regions where these small particles were unusually plentiful, 
while larger prey requiring great exertions and the use of teeth was 
scanty, or among very young forms not yet strong enough to attack 
prey with mouth and teeth} this passive method of feeding was 
nearly sure to be adopted by a certain number of individuals as 


1 The larval amphibian has acquired a browsing herbivorous diet. 
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their normal method, and by becoming highly specialised may have 
carried those who were otherwise on the upward path of vigour and 
rapacity back into a quieter life. We may quite agree with Brooks 
that the free-swimming tunicates show no sign of degeneration, that 
is, judged by themselves, and we may admit their perfect adaptation 
to their method of life; but, none the less, according to our argu- 
ment, the line of their development leads to the sedentary tunicates. 
Further, if there is any truth whatever in our sketch of the rise of 
the notochord, we must believe that the ancestors of Appendicularia 
once chased and seized prey with their buccal teeth, and swallowed 
more or less solid food, leading to periodical distension of the 
alimentary canal. All this has been lost; the seizing apparatus has 
vanished, and the alimentary canal requires to put forth no further 
serious digestive efforts, as the food-particles which dribble to it are 
easily disposed of. 

We should then perhaps have to regard Amphiovus and Appendi- 
cularia as two distinct and separate offshoots from the advancing 
army of the new race, in both cases enticed, as it were, on one side 
to abandon the rapacious method of feeding for the easier and more 
passive method above described. 

I have already suggested that no fossil transition forms between 
hirudineans and cyclostomes could be expected, and as a matter of 
fact, on turning to palaeontology, we find that when the palaeozoic 
vertebrates first appear they appear suddenly, as primitive fish without 
jaws or paired limbs. Only one form, Palacospondylus of Traquair, 
from the Old Red Sandstone, is claimed to have been a cyclostome 
or lamprey. That only one such form is found, while the rest are 
shark-like in shape with heavy armour, does not seriously affect our 
argument. For we have no difficulty in assuming that the lamprey 
with its unarmoured skin is more primitive than these shark-like 
forms with their heavy defensive armour. Further, I should con- 
clude that these armoured sharks implied the presence of un- 
armoured forms, which for that reason have left no remains. I 
should regard the armoured forms as having arisen as offshoots from 
the active advancing race—offshoots which have retired to a more 
peaceful life behind their secondarily acquired defences. I feel 
obliged to assume that these armoured sharks were so far degen- 
erate forms and were not the ancestors of the later unarmoured 
true sharks, because I think that heavily-armoured creatures have 
practically ceased to advance. According to the principles here 
adopted, that the acquirements of new functions lead to structural 
adaptations, we see that passivity, or even activity if limited to 
narrow grooves, must be fatal to evolutionary progress. The 
Gigantostraca which have died out, with the exception of the 
stationary Limulus, are (pace Gaskell) examples of this. Further, 
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when we picture to ourselves the nature of the altered character 
in the struggle for existence which the new race introduced 
with their swift movements, their gaping jaws and pointed teeth, 
it is not astonishing that some forms should develop armour, even 
at the risk of degeneration. On these points, however, we may 
hope for further light from palaeontological research. 

This, then, brings my argument to a close. I am aware that 
many of the points might have been more elaborately treated, but 
enough, I think, is contained in this sketch to serve all present 
purposes. The argument is quite clear, and so far as I can see 
consequential. What it is worth is another matter. I, for one, 
suspend ny judgment. 

Henry M. BErNarp. 
SrreaTuay, 8. W. 
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II 


Botanical Work Wanting Workers ' 


tees field for investigation in botanical work is so extensive and 
increases so rapidly every year,as new discoveries open up new 
vistas of possible knowledge, that it will, doubtless, have been taken 
for granted that the title of this paper can refer only to those 
branches of the subject in which this Association is especially inter- 
ested, viz., the flora of the four South Eastern Counties. Of these 
four counties I have limited myself to the County of Kent, as being 
the one with which I am most familiar, and as best serving my pur- 
pose, although the following remarks will probably apply with equal 
force to the other counties. 

An examination of the various county floras that have already been 
published shows that the flowering plants have, as a rule, received inuch 
more attention than the cryptogams, and that in very few instances 
have adequate county lists of Mosses, Lichens, Fungi, or Algae 
been published. Such as have appeared are usually imperfect in 
one or other of the groups, especially as regards dates and localities, 
the Mosses and Fungi being generally those best represented. It 
is therefore this branch of botanical work which specially needs 
workers, and to which I wish to direct particular attention. A 
Flora of Kent is, I understand, now going to press, but includes at 
present only the flowering plants. 

About twenty years ago an attempt was made to collate the 
various cryptogamic lists existing in small local floras, or in pub- 
lished reports of Kentish Natural History Societies, and to render 
them as complete as possible by further personal investigations. The 
results obtained were published by myself, so far as the mosses, scale- 
mosses, and lichens were concerned, in the Journal of Botany for 1877 
and 1878, and my friend Mr T. Howse kindly undertook to add to 
and complete the manuscript list of Fungi, which I had in prepara- 
tion. He subsequently published it in the same journal in 
1879. But the marine and fresh-water Algae still remain to be 
worked out. The object in publishing these lists, in their admittedly 
incomplete state, was to induce isolated workers in different parts 
of the county to contribute such information as they might have 
accumulated. But except by those who were already working at 


: A paper read before the S.E. Union of Scientific Societies, meeting at Croydon, on 
June 4, 1898. 
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the subject, and who since 1879 have found many of the species 
which were expected to occur, very few additional observations have 
been published. But it is hoped that the impetus given of late 
years to microscopic work will result in more naturalists directing 
their attention to this undeveloped side of county floras. 

It may perhaps serve a useful purpose to direct attention, under 
the different groups of Cryptogams, to the work that still remains to 
be done in Kent, and to mention under each, the districts that have 
not yet been searched, so far as I am aware, and which are therefore 
most likely to repay investigation. 

1. Mosses.—Since 1879 twenty-seven species have been found 
new to the county, but there still remain a number which have been 
suggested as likely to occur in Kent, since most of them have been 
found in the neighbouring counties of Surrey, Sussex, or Hamp- 
shire. There are, however, some parts of the Weald of Kent, 
especially those on the Sussex border, which have not been fully 
explored, but which may yield some of the moorland species, This 
is evident from the recent researches of Sir James Stirling, who has 
added several species to the county flora from the neighbourhood of 
Goudburst. ‘The mosses yet unrecorded are those likely to occur on 
hilly woods and moorlands, rocky shores, damp sand-rocks, and damp 
sand-hills near the sea. 

The shores of Kent, between Dover and Deal, and the sand 
dunes on the east coast, as well as the marshes on the north coast 
of the county, may be expected to yield several species. This part 
of Kent, as well as the parks and woods about Canterbury, and 
between Ashford and Appledore, and in the neighbourhood of Cran- 
brook and Hawkhurst, and between Maidstone and Chatham and 
Sittingbourne, and between Wye and Folkestone, have not, I believe, 
been thoroughly explored, and would probably furnish other species. 

The best time to search for mosses is from September to May, 
choosing as a rule damp days after showers, when the foliage is 
expanded. (A tist of the species likely to oceur in Kent is appended 
to this paper.) : 

2. Sealemosses.—tThe species unrecorded for the county are 
chiefly those which grow on damp sand-rocks and in boggy woods, 
and these also must be looked for near the Sussex boundary, or in 
the neighbourhood of Ashford. The best time of the year to search 
for them is from February to April. (A list of those that may 
possibly be found in Kent is given below.) 

3. Fungi—The number of species of Fungi occurring in Kent 
is comparatively large, but several parts of the county, particularly 
the districts alluded to under mosses, still need exploration, The 
groups which are still very badly represented are the Myxomycetes 
and Gasteromycetes, and some groups of the Coniomycetes, Hypho- 
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mycetes, and Ascomycetes, especially the Tuberacei. (A list of 
these groups is appended.) 

The best time of year to search for Fungi is undoubtedly from 
July to November, although some may be found during the rest of 
the year. 

The Tuberacei are probably neglected because very little indi- 
cation of their presence underground is to be observed except by the 
eye of an expert. On digging up the mould under oak and fir trees 
their presence may sometimes be detected when the dead leaves are 
scraped away, by the appearance of a mycelium on the top of the 
soil, but more easily perhaps by the fact that the mould when dug 
up exhibits here and there firmer masses, due to its being com- 
pacted together by the nearly invisible mycelium, and these lumps 
when broken open show the more or less globular fungi inside. 

4, Lichens.—tThe Lichen flora of the county is by no means 
exhausted. The subalpine and alpine species are those in which the 
county flora is naturally deficient, although singularly enough the 
gravel beach at Lydd, which is only a few feet above the sea level, 
furnishes a larger number of subalpine species than any other part 
of the county. Species which in Devon and Cornwall occur on the 
borders of Dartmoor are here scattered over small prostrate bushes 
which, dwarfed by the rough winds that sweep over the level ground 
of Romney Marsh, rarely reach more than a foot and a half in 
height. 

The other groups that are not well represented are those which 
might be expected to occur on limestone walls and old ruins and on 
aged trees in parks. The limestone district of the Lower Greensand 
and the wooded districts alluded to under mosses, are those most 
likely to furnish species new to the county. 

As a rule wooded districts a few miles from the sea are the 
richest for lichens, especially in damp valleys and on isolated trees 
exposed to the light and air. Oak trees in particular are furnished 
with a great number of species. Within a radius of about twenty 
miles from London, lichens are, as a rule, imperfectly developed, the 
smoke of towns being particularly detrimental to their growth. 
Where lichens are abundant, as a rule, the S.W. side of a tree is 
the richest, and the S.W. side of the county is likely to yield more 
than the eastern. 

5. Marine Algae.—No list of the marine algae of the county 
has been published so far as I am aware. Mr J. T. Neeve of Deal 
has explored the neighbourhood of that town with remarkable 
success, having detected a species new to science, Gonimophyllum 
Buffhami, as yet found nowhere else, although the seaweed Nito- 
phyllum laceratum, upon which it is a parasite, is quite a common 
species on the English coast. The neighbourhood of Folkestone 
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and Sandgate has been explored by Mr J. Cosmo Melvill and 
myself, but the rest of the coast is, I believe, entirely unexplored. 
Only about 110 species out of more than 750 British species have 
as yet been found in the county, although at least 500 of the British 
species might reasonably be expected to occur. The richest places 
are, as a rule, muddy estuaries, the open sea where streamlets run 
into it, Zostera beds, and rocks exposed at low water. Also places 
where two tides meet, as at Whitstable. The shells dredged by 
tishermen often have deep-water species attached to them. 

The limit of the northern species on the east coast of England 
still needs accurate determination, one of these, Monostroma Blyttii, 
having been found as far south as Deal. On the western coast 
several of these have been traced as far south as Anglesea, but on 
the eastern coast, where the influence of the Gulf Stream is far less 
felt, they might be expected to extend further south, and the coast 
of Kent might furnish important data on this point. 

That this group of plants affords an excellent field for work is, 
I think, evident from the fact that a small band of British algolo- 
gists, less than half a dozen in number, have succeeded in nearly 
doubling the number of British species known in 1851, raising 
them from 400 to about 750 in 1898. This has been done, chiefly, 
by searching for the species known on the adjacent shores of 
Norway and France, but not in England. The majority of these 
have been found in England and Scotland, but several deep-water 
species yet remain to be discovered. 

6. Fresh Water Algae.—A few local lists of fresh-water 
algae, including diatoms and desmids, have been published, but 
these only furnish a very small proportion of the possible number 
of species that should occur in Kent. The best localities for search 
are the brackish and fresh-water marsh ditches from Gravesend to 
Pegwell Bay, and those around Minster near Canterbury, also the 
ponds and ditches of the Weald and Gault, and the springs issuing 
from the Chalk hills. The military canal near Hythe and the 
ditches in Romney Marsh should afford many species. Spring and 
autumn are, as a rule, the best time to collect them. In summer 
the growth of aquatic plants is often so luxuriant that many species 
are hidden. 

It is necessary also for the collector to remember that many 
species, such as Spirogyra, which are not easily determined except 
when in fructification, often assume, when in that state, a yellowish 
tint that would suggest decay and perhaps prevent their collection. 

Hitherto I have spoken only of the work to be done in the 
county of Kent, but much of the same kind of work requires to be 
done in the other three counties. 

I may perhaps take this opportunity to direct attention to 
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another class of work which badly needs careful workers. I allude 
to the life-history of Algae, both marine and fresh-water, but 
particularly the latter. We know but little of the changes that 
take place between the time that they disappear and reappear again. 
We do not even know whether some of the Algae are not merely 
stages of growth of others. This is especially true of those plants 
in which only vegetative growth and reproduction are known, and in 
which sexual reproduction is unknown. Anyone who would take 
the trouble to cultivate such plants as Porphyridiwm, Chroococcus, 
Oseillaria, Tetraspora, and Schizogonium, and reveal their life-history 
throughout the year, would add very considerably to our knowledge. 
This would not be a difficult task to those residing in the country 
who could check results obtained under cultivation by observations 
made in the localities where the plants flourish, Those who reside 
near the sea might attempt to solve some of the problems that are 
still attached to some of the commonest marine Algae. A micro- 
scopical examination once a month or once a fortnight during the 
year might result in finding the cystocarps of Rhodymenia palmata, 
the unknown tetraspores of some of the species of Phyllophora, and 
Alunfeltia plicata, of Gigartina mamillosa, or of the rarer Bonne- 
maisonia, and Sphaerococcus, also the fructification of Sphacelaria 
scoparia, Which, so far as is known, has never been found in this 
country. 

The cultivation of the common Laminariae from spores might 
also throw some light on the life-history of these remarkable plants. 

A list of the species of British Marine Algae in which certain 
forms of the fructification are unknown, is given in the Annals of 
Botany, vol. v., November 1891, No. xx. 

Other branches of botanical work to which attention might be 
directed are :— 

(1) The relation of the distribution of plants to water-sheds, 
geological formations, and chemical constituents of the 
soil, drainage, land carriage, agricultural seeds, and other 
causes, 

(2) The special means by which different mosses rarely found 
in fructification are propagated and distributed, 

(3) The rate of growth of different species of lichens, 

(4) The relation of Hymenomycetes and Gasteromycetes, and 
other plants, to the roots of special trees or plants. 

(5) The spread of parasitic fungi, injurious to plants, from wild 
plants to cultivated species of the same genus. 

The list of the species of mosses and scale-mosses which should 
be looked for in Kent is here given. The list of the species of the 
Lichens and Fungi is not given, but only the names of the groups 
that are least represented, but plants of which are most likely to be 
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found, since it is impossible to state with any degree of certainty 
the species that might occur. 


E. Moret Homes. 
PHARMACEUTICAL Socrety’s Museum. 


APPENDIX 
MOSSES 
Sphagnaceae— 
Sphagnum subsecundum var. auri- 
culatum, . 
S. squarrosum var. teres, 
8. molle var. Mulleri, 
S. cuspidatuim var. plumo- 
sum, . . 
8. strictum, 
S. laricinum, 


Bogs. 


Polytrichaceae— 
Polytrichum gracile, . : r Peaty heaths. 
Buxbaumiaceae— 
Diphysciwum foliosum, ; ‘ Shady sand rocks. 
Dicranaceae— 
Seligeria recurvata, . ‘ ‘ : . ; 
Brachyodus trichodes, . , Sandstone boulders in damp woods. 
Ceratodon conicus, ‘ ‘ . Walls or banks. 
Dicranum spurium, .« . ‘ Boggy heaths. 
Ditrichum tortile, . ‘ Stone pits in the weald. 
Naat brevipilus, 
longipilus, 
C. subulotus, . , Damp sandy roadsides. 
Fissidentaceae— 
Fissidens rivularis, . ; ‘ Under overhanging rocks in stream. 
F. crassipes, . ‘ m Limestone wallsnear, oron stones in, streams. 
Grimmiaceae— 
Grimmia orbicularis, . . , Limestone walls. 
Campylostelium saxicola, . ; Shaded sandstone boulders. 


Boggy heaths. 


Tortulaceae— 


Acaulon triquetruim, . ‘ . On the top of cliffs near the sea. 
Barbula spadicea, . ‘ ‘ Calcareous stones in or near streams. 
Cinclidotus riparius, . ‘ . Sides of rivers on woodwork. 
Pottia asperula, . . 
P. crinita, P , : 
P. viridifolia, ‘ ‘ ‘ Ledges on sea-cliffs. 
Pr. Wilsoni, . i ‘ $ 
Tortula atrovirens, . , 
angustata, —. ‘ ; High exposed banks. 
a canescens, ; ; ‘ Ledges on sea-cliffs. 
T. ruraliformis, . : ‘ Sandy shores. 
Zs Vahliana, . ‘ ; Damp chalky or calcareous banks. 
Trichostomum tortuosum, . ‘ Limestone banks and walls, in hilly districts. 
Orthotrichaceae— 

— ichum obtusifolium, . ‘ Roots of trees. 

pallens, . . ‘ 
0. pule he Mu m, 
0. pumilum, 
0. St himpe 7 . a 


| Trunks of trees. 


Funariaceae— 
Ephemerum cohaerens, ; , Moist banks. 
E. sessile, . . R Fallow fields. 
Funaria calearea,. . ‘ Limestone banks. 
microstoma, . , ‘ Damp depressions on heaths. 
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Bartramiaceae— 
Bartramia stricta, 
Bryaceae— 
Orthodontium ea 
Webera Tozeri, . 
oe Warneun, 
caloph yllum, ‘ 
z. Marrattii, 
B. lacustre, 
B. inclinatum, 
B. uliginosumy, 
B. obconicum, 
Mnium riparium, 
M. subglobosum, . 


Hypnaceae— 

Cylindrotheciwin et 

Pylaisia polyantha, 

Brachythecium campestre, 

B. salebrosum, 

Eurhyachium speciosum, 

Awmblystegium variuin, 

A. Kochii, 

Hypnum imponens, 
giganteum, 
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Upland hedge banks. 


and sand-rocks., 
y banks. 


Rotten tree stum 
Damp clayey sh 


Damp sandhills near the sea. 


Walls. 

Damp banks and bogs. 

Heaths. 

Tree-stumps often submerged by streams. 
Bogs and marshes. 


Chalk hills. 
Tree trunks. 


\ Damp stony fields and tree-roots, 


Damp shaded stones and tree roots. 
Damp trunks of trees. 

Marshy meadows. 

On bare places on damp heaths, 
Bogs. 


The names here given are those adopted in the Students’ Handbook of British 


Mosses by Dixon and Jameson. 


LICHENS 
The following genera are those which are but slightly represented as yet in the 
Kentish Flora, but what might be expected to afford new species for the county. At 
present 181 species, exclusive of varieties, have been recorded. 


Collemei— 
Collem ( 
Collemopsis, 
Leptogium. 

Caliciei— 
Sphinetrina. 
Trachylia. 

Cladodei— 
Boeomyces. 
Cladonia. 

Parmeliei— 
Parmelia. 
Squamaria, 
Placodium. 


Lecanorei— 
Lecanora. 
Lecideinei— 
Lecidea. 
Graphidiei— 
Lithographa. 
Graphis. 
Opegrapha. 
Arthonia. 
Pyrenocarpei— 
Endocarpon. 
Verrwearia, 


The majority of the genera mentioned are likely to afford only one or two new 
species for the county, but the genera Lecanora, Lecidea, Arthonia, and Verrucaria 
might afford a considerable number to a careful observer. 


ScALEMOSSES 


Lejeunia Mackaii, 
calyptrifolia, . 
Porella pinnata, ‘ 
Ptilidium ciliare,. ’ 
Trichocolea tomentella, . 
Cephalozia catenulata, 
C. multiflora, 
curvifolia, 
Francisci, 
Juitans, 
Sphagni, 
den udata, 
Turneri, 
Scapania resupinata, 
Aplozia gracillima, 
lanceolata, 


Tree trunks, 

Furze stems and rocks. 

Trunks and stones occasionally submerged. 
Heaths. 

Damp woods. 

Sand rocks. 

Shady banks or woods. 

Damp rotting prostrate trunks. 

Boat heaths. 


Or 5 hagnum. 

Dap 7 rocks. 

Ditch banks or loamy or clayey sand. 
Shaded rocks. 

Damp loamy banks. 

Dripping sand-rocks. 
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Aplozia riparia, . , P 
Jungermannia lycopodioides, . 
J. baibata . 

J. porphyroleuce, 
J. bicrenata, : 
Saccogyna viticulosa, 

Nardia adusta, 

N. Funckii, . ‘ 

N. hyalina, . ; 
Fossombronia caespitiformis, . 
Petalophyllum Ralfsii, . 
Pallavicinia Lyellii, 
Aneuria palmata, 

Ancuria latifrons, 
Dumortiera irrigua, 
Targionia hypophylla, . 
Ricciocarpus natans, 
Sphacrocarpus terrest) is, 


On the sides of subalpine streams. 
Clayey banks. 

Shady banks. 

On damp mossy banks. 

On banks in woods. 

On damp shady banks of cuttings. 
Shaded sandstone rocks. 

On heathy soil or stony woods. 
Growing in sphagnum. 

Damp ground in fields or woods. 
In damp hollows of sand dunes. 
Dripping sand rocks. 

On dead trees in damp woods. 

On naked ground near streams. 
On shaded banks of streams. 

On earthy ledges of rocky hedge banks. 
Floating in marsh ditches. 

In clover fields. 


The names here given are those adopted in Cooke’s ‘‘ Handbook of British Hepa- 
ticae.” Most of the species mentioned are likely to occur in the S.W. or central parts 
of the county in wooded hilly districts, especially where Greensand rock or clayey sand 


occurs. 


Hymenomycetes : 
Auricularini— 
Cyphella. 
Clavariei— 
Typhula. 
Pistillaria. 
Gasteromycetes— 
Octaviana. 
Melanogaster. 
Hymenogaster. 
Myxogastres— 
Diderma. 
Didymium. 
Physarum. 
Badhamia. 
Stemonitis. 
Trichia. 
Licea. 
Coniomycetes— 
Phoma. 
Leptothyrium. 
Sphaeronema. 
Sphaeropsis. 
Diplodia. 
Hendersonia. 
Vermicularia. 
Septoria. 
Excipula, 
Asteroma. 
Discella. 
Coryneum. 
Myxosporium. 
Gloeosporium. 
Sporidesmiuin. 
Puecinia, 


FUNGI 


Podisome. 
Trichobasis. 
Uromyces. 
Lecythea. 
Ustilago. 
Hyphomycetes — 
Isaria. 
Pachnocybe. 
Stilbum. 
Tubercularia. 
Fusarium. 
Dendryphium. 
Helminthosporiuin. 
Cladosporium. 
Dactylium. 
Sporotrichum. 
Fusisporium. 
Ascomycetes— 
Peziza. 
Tympanis. 
Cenangium. 
Stictis, 
Ascomyces. 
Tuberacei, all the genera— 
Rhytisma. 
Hysterium. 
ef ypocrea, 
Hypony!. 
Valsa. 
Dothidea. 
Stigmatea. 
Nectria. 
Sphaeria. 
Erysiphe. 


The names here given are those adopted in Cooke’s ‘‘ Handbook of British Fungi.” 
An excellent monograph of the British Gasteromycetes, by Mr Geo. Massee, has been 
published in the Annals of Botany, vol. iv., pp. 1-103. 





597.55(53.1) 


II 
The Goldfish and other Ornamental Fish of Japan 


‘1 goldfish or Kingyo is supposed to have been introduced to 

Japan from China ; but the Japanese varieties, so far as I know, 
differ greatly from those now found in China, so that the introduc- 
tion of this pretty fish into Japan, if it really was introduced, must 
have been effected in a very remote past. 

The goldfish is a favourite ornamental fish throughout the empire 
of Japan. There are many large culture ponds in the warmer part 
of the empire. Famous places for the culture of goldfish are Tokyo, 
Osaka, and Kériyama. The most beautiful fancy fish may be found 
in Tokyd and Osaka, usually in the aquaria of amateurs, Great 
pains is taken to select those which have beautiful colours, pretty or 
singular forms, and graceful motion. Of course, differences of taste 
govern the selection in different localities and in different times. 
However the general principles of selection are fairly constant, and I 
am inclined to believe that the taste of Osaka is always best. Now 
I shall state the chief characters that qualify a fish to be regarded 
as choice, and then shall give short descriptions of the principal 
varieties of goldfish found in Japan. 

A choice fish should possess the following characters :—the lips, 
nostrils, circumference of the eyes, operculum, and fins ought to have 
colours, i.¢., people wish to have fish the extreme parts of which are 
all coloured, the remaining portions of the body may remain colour- 
less; but when small colour-spots are evenly distributed over the 
body, when the hinder portion of the body is coloured, or when the 
head is coloured, the fish is thought to be much more beautiful. As 
for the colour of the fins the deeper it is the better. 

The fins ought to be large, delicate, but rather stiff, not falling 
into folds like a withered flower. Moreover they ought not to pre- 
vent the free locomotion of the fish. 

The caudal fin should be three-pointed, 7.c., somewhat triangular 
in shape or lozenge-shaped, not divided at the median line. It 
should be well expanded and rather erect. The anal fin ought to 
be laterally divided into two lateral equal portions. 

The movement must be graceful. A fish which cannot keep its 
longitudinal axis of the body horizontal is considered inferior. The 
body should be plump and have an outline of beautiful curves. And 
the fish must be healthy. The fish represented in Figs. 1 and 2 are 
very fine, while those represented in Figs. 3 and 4 are common 
and inferior. 

The variety which is considered to be most graceful is known by 
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the name of Maruko, Chosen, or Ranchi (Fig. 1). The body is short, 
round, or sometimes ovoid. It is not compressed laterally, the 
dorsal median part being flat. Scales few and irregular in number, 
and large in size. The head is large, short and round, and some- 
times has many warts on it, as in the following variety. The dorsal 


_- 
aa 


Ra 4, 


fin is wanting, while the caudal fin is very large. The eyes are also 
large. This variety does not attain a large size, seldom exceeding 
six inches in the total length. It is very weak, so that great care 
is required for its culture. 





Fog. ° 


Next in beauty and fancy is the variety known by the name of 
Shishigashira, Onaga, or Oranda (Fig. 2). This variety is char- 
acterised by the short and ovoid body, the presence of many warts 
on the head, and enormous development of the fins. The caudal 
fin is especially well-developed, being longer than the body. It is 
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said that this variety was produced about fifty years ago in Osaka 
by crossing the preceding variety with the next variety. The fish 
of this variety attains the length of about one foot. It is more 
hardy than the preceding variety and is easy to keep. There is a 
subvariety called Hiroshima, the peculiarity of which is the 
presence of a large prominent wart on each side of the snout. 


When special attention is not paid to the rearing of the fish, warts 
do not vome out at all. 

Next comes the variety called Rikin or Nagasaki (Fig. 3). The 
body is elongated and laterally compressed, the head pointed, the 


caudal fin very large, the other fins normal in size, and the anal fin 
generally paired. This variety does not attain a large size, only 


about the size of Maruko (Variety 1). But it is very hardy. It is 
not so much esteemed as the preceding two varieties, and con- 
sequently small pains are taken in its selection. 

The fourth variety is called Wakin. It is the common goldfish, 















42 NATURAL SCIENCE [July 1898 
the least specialized form (Fig. 4). The body is very much 
elongated and compressed laterally, the scales are small and the 
fins normal. The anal fin is sometimes paired, sometimes not. 
The caudal fin sometimes is not divided laterally. This is the 
most hardy variety, and attains a length of one foot or more. 

The above-mentioned four varieties are the principal kinds 
of goldfish in Japan. Of course there are many intermediate 
forms and subvarieties. The colours of the fish are generally 
crimson, red, vermilion, yellowish, and golden-yellow. Sometimes 
we find fish with the colour and lustre of iron. 

The so-called ‘ Telescope-fish’ is not a Japanese variety, but was 
introduced from China, after the war with that country. 

As the coloured markings in the goldfish are considered as the 
most important element of beauty, some culturists invented a way 
of bleaching some parts of the coloured portion and so increasing 
the beauty of the fish. This is done by the application of a fine 
brush, soaked in a dilute solution of a chloride or chlorides, to those 
surfaces of the body that they wish to bleach. This must be done 
after completely absorbing the moisture from the spot. By this 
method you may obtain fish with signs, letters, or characters bleached 
out in the coloured portion of its body. 

To keep choice goldfish large aquaria or ponds are necessary. 
Small aquaria, running water, and cold water are not good for 
goldfish. To keep a pair of the adult goldfish, an aquarium should 
contain at least eight gallons of water. 

Besides the goldfish, the goldcarp, the silver-cheeked carp, and 
the golden Medaka are also reared as ornamental fish. 

The goldcarp or Higoi is generally kept in large ponds. It is 
very hardy and attains a length of two or three feet. There are 
different colours in this fish: brown, golden yellow, vermilion, 
pinkish, white, or variegated with black and red spots. This is a 
variety of the common carp, and in Japan it almost always forms a 
proportion of the embryos hatched out from the spawn of the latter. 
The flesh of the goldcarp is far inferior to that of the common carp 
and is not good for food. Though the goldcarp prefers rather 
muddy and still water, it thrives also in clear water. 

The silver-cheeked carp or Hokin is also a variety of the 
common carp. It is a very pretty fish, brown or greyish in colour, 
and has the cheeks with silver-like lustre. It does not attain a 
large size, being generally less than one foot in total length. This 
variety is not common, and is found only in Koriyama. 

The golden Medaka belongs to a variety of Fundulus sp., and is 
only about one inch in total length. It is generally yellowish or 
light vermilion in colour, and being hardy is suitable for keeping in 
small aquaria as a children’s pet. K. KIsSHINOUYE. 
IMPERIAL FisHertes Bureau, Tokyo, 
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IV 


The Progress of Research on the Reproduction 
of the Rotifera 


F the numerous problems presented by the Rotifera, none are 
more important than those connected with the complex 
reproductive relations of these animals. The extreme degree of 
sexual dimorphism, and the prevalence of parthenogenesis to the 
probable exclusion, in some cases, of sexual reproduction, are striking 
features which, while not without parallel in other groups, can 
nowhere be more conveniently studied. In spite however of the 
great amount of attention which has been directed to the group, 
many points in their life-history are still obscure, while some of 
the most fundamental facts have only recently been definitely 
ascertained. 

In Ehrenberg’s great work on the Infusoria (1), from which our 
exact knowledge of the group may be said to date, the Rotifera are 
described as hermaphrodite, the convoluted excretory tubules having 
been mistaken for the testes and their ducts. While it was soon 
recognised by other observers that these structures had nothing to 
do with reproduction, the view that the rotifers were hermaphrodite 
appeared to be confirmed by Kolliker’s (2) discovery of spermatozoa 
within the body-cavity of Megalotrocha. Since the ovary and oviduct 
are completely shut off from the body-cavity, it seemed obvious that 
these spermatozoa must have originated where they were found, and 
indeed K@élliker described them as developing from nucleated cells 
in the body-cavity. The first known male rotifer was described in 
1848 by Brightwell (3) in the species afterwards named in his 
honour Asplanchna brightwelli. In the following year the same 
species was made the subject of a careful monograph by Dalrymple 
(4), who recognised the complete absence of the alimentary system 
in the male. In 1857 P. H. Gosse, in a well-known paper (7), 
described the males of ten species and indicated their probable 
existence in several other forms belonging to distinct families of 
the Rotifera. He affirmed the dioecious character of the group as 
a whole, and compared the degraded anenterous males with those of 
the Cirripedia which had then recently been described by Darwin. 
In 1897 C. F. Rousselet (27) gave a list of nearly one hundred 
species in which the male forms were known, and the number has 
since been added to by Weber (29) and others. 
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While in the great majority of these cases the male differs from 
the female not only by his much smaller size but also in the want 
of an alimentary canal and of the characteristic rotiferan mastax, 
four species are now known where this difference in structure 
between the two sexes does not exist. In the very aberrant 
genera Seison (9) and Paraseison (14), which live as ectoparasites 
on Nebalia, the male differs from the female only in the reproductive 
organs. To these have recently been added the cases of Rhinops 
vitrea (Rousselet 27) and Notommata wernecki (Rothert 26, 
Rousselet 28), the latter being also a parasitic form living in 
curious gall-like excrescences on the alga Vaucheria. In the last- 
named rotifer the males are only to be distinguished from young 
females by very careful examination. While males are now known in 
very many genera belonging to nearly all the families of the Rotifera, 
a notable exception occurs in the case of the family Philodinidae, 
of which, as yet, only females are known. Mr Rousselet (27) 
suggests that possibly, as in the case of Notommata wernecki, the 
males of this family may have been overlooked from their resem- 
blance to the females. He notes that ‘ resting-eggs’ (the association 
of which with the occurrence of males will be referred to below) 
have been identified with more or less certainty by Janson (22) and 
Bryce in one or two species of Callidina. It must be remembered 
however that the Philodinidae have developed to the highest degree 
a method of resisting drought alternative to that afforded by the 
resting-eggs, namely, the encystment of the adult animals, and also 
that exclusively parthenogenetic reproduction is not unknown in 
other groups of animals (eg., Ostracoda and Cladocera). It is, 
therefore, by no means impossible that the male sex may really 
be non-existent in many of the species composing this family. Of 
the difficulty attending the search for male rotifers we have a 
striking example in the case of Stephanoceros, where the recent 
discovery of the male (25) followed at an interval of not less 
than 130 years that of the familiar and conspicuous female. 

The great activity of the male rotifers as compared with the 
females is a characteristic feature, not only in those forms where the 
females are sedentary (Rhizota), but even in the case of the most 
powerful swimmers among the Ploima. In Brachionus, Hudson and 
Gosse (13) describe the male as leading “a brief life of restless 
energy, now darting from place to place so swiftly that the eye can 
scarcely follow it, and now whirling round as if anchored by its 
curved foot and penis. It often circles round the female, attaching 
itself now here, now there, and forcing its companion to waltz round 
and round with it, from the top of the phial to the bottom.” In 
these circumstances it is a matter of great difficulty to observe the 
actual process of coition. Brightwell only speaks of seeing the 
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male <Asplanchna “ attached to the side of the female,” and though 
Dalrymple refers to the “intromission of the male organ into the 
vaginal canal,” it would appear that this was rather an inference 
than an observation. Gosse however observed and described the 
process of impregnation by the cloaca in Brachionus. Cohn (6) 
observed in Hydatina the males adhering to any part of the body of 
the females. He found spermatozoa in the body-cavity of the latter, 
and recognizing the improbability of their having reached that 
position by way of the cloaca, he was led to suspect the existence of 
a special copulatory pore in the region of the neck. He was unable, 
however, to demonstrate any such aperture. In 1885, Plate (12), 
investigating the same species, stated that impregnation took place 
by the penis of the male perforating at any point the body-wall of 
the female and injecting the spermatozoa into the body-cavity. A 
similar process had previously been described by Lang (11) in 
certain Polyclad Turbellarians ; and it is now known to occur in 
several other groups of ‘ worms,’ notably in certain Hirudinea where 
it has been investigated by Whitman (20). The last-named writer 
names the phenomenon “ hypodermic impregnation,” and gives a full 
summary of previous observations on its occurrence in other groups.' 
M‘Murrich has since adduced evidence to show that it occurs even 
in certain Isopod Crustacea. Plate’s account, though doubted by so 
great an authority on the Rotifera as Dr Hudson, has been confirmed 
by Maupas, whose important researches will be referred to below. 
It is not yet clear, however, in what way the unarmed penis of the 
male can perforate the tolerably resistant cuticle of the female; nor 
can it be doubted that hypodermic impregnation is by no means 
universal among the Rotifera, for cloacal coition has been seen by 
many observers, and has been figured by Weber (15) in Diglena 
catellina, 

In several species, Ehrenberg described, besides the more usual 
thin-shelled ‘ summer ’ eggs, thick-shelled ‘ winter’ eggs, which only 
hatched after a long resting-period. Huxley, studying these in 
Lacinularia (5), applied to them the name ‘ephippial’ eggs 
on the analogy of the similar structures so named among the 
Cladocera. He, however, fell into the error of regarding them 
as multicellular buds like the ‘ gemmules’ of sponges or the ‘ stato- 
blasts’ of Polyzoa. Cohn was the first to offer what has since been 
the generally accepted interpretation of these two kinds of eggs. 
He observed that the production of ‘ winter-’ or, as he preferred to 
call them, ‘ resting-eggs,’ was always associated with the appearance 

1 Although Prof. Whitman’s paper is entitled ‘‘Spermatophores as a means of 
hypodermic impregnation,” it does not appear that spermatophores are formed in 
Hydatina, the only rotifer in which the process has been observed with certainty. So 


far as we know, such structures have only been observed in Paraseison (Plate, 14) and 
in Asplanchna helvetica (Masius, 18). 
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of males, and he therefore concluded that the ‘resting-eggs’ were 
produced after fertilisation, while the ‘summer-eggs’ (distinguish- 
able by a difference in size into male and female eggs) were partheno- 
genetic. Partly from the fact that very similar phenomena were 
known in other groups, especially in the Cladocera, these views 
obtained general acceptance, despite the fact that in his later papers 
(8) their author found it necessary to point out some difficulties. 
It had already been observed that each individual female produced 
only one variety of eggs, male, female, or ‘ resting,’ during her life- 
time, and Cohn found spermatozoa in the bodies of females which 
were laying male or female ‘summer’ eggs, as well as in those lay- 
ing ‘resting’ eggs. Joliet, in his monograph on Melicerta (10), 
corroborated these observations, and after giving a careful summary 
of the evidence, suggested that the facts might be explained by sup- 
posing that the sexually produced eggs hatched into females which laid 
‘resting’ eggs. In 1885, Plate (12), in connection with his discovery 
of ‘hypodermic impregnation,’ arrived at the strange conclusion that 
impregnation was always abortive and without influence on the eggs. 
He contradicted Cohn’s statement that the spermatozoa in the body- 
cavity of the female were attracted to the neighbourhood of the 
ovary, but found, on the contrary, that they disintegrated within a 
few hours after being introduced, without making any progress 
towards reaching the ovary. By observing isolated specimens he 
claimed to show that impregnation was without effect, male, female, 
and resting-eggs being laid indifferently by impregnated and virgin 
females, His explicit statement that he obtained resting-eggs from 
a female isolated from birth is in direct conflict with the results of 
later investigations. Plate concluded that uninterrupted partheno- 
genesis prevailed among the Rotifera, that the males were a vestigial 
and superfluous sex, and that the abortive attempts at impregnation 
were an atavistic phenomenon without present significance in the 
life-history of the species. In 1890, Maupas (16, 17, 19), attacked 
the subject by appiying to the rotifers the methods of culture used 
by him in his classical researches on the reproduction of the Infu- 
soria. Unfortunately only very brief accounts of his laborious 
experiments have been published, and many details of his procedure 
are not explained, He found in the species chiefly studied by him 
(Hydatina senta) two varieties of females, distinguished only by the 
eggs which they produced, one kind laying eggs which gave rise to 
females, the other Jaying only male eggs.1_ The females of the latter 
variety alone were capable of being successfully fertilised, and that 




















It would be difficult to find an exact parallel to the curious ‘sub-sexual’ difference 
between these two classes of females. That it is not accompanied by any conspicuous 
difference of size or structure is certain, but it would be interesting to know whether 


careful measurements would not reveal a physical dimorphism correlated with the 
physiological one. 


1898) REPRODUCTION OF THE ROTIFERA 47 


only if fertilisation took place at a very early age before they had 
begun to lay eggs. On older females or on those capable of pro- 
ducing female eggs, impregnation, if it took place, was without 
result, When fertilisation was successfully accomplished, however, 
the individual produced only resting-eggs throughout life. This 
delimitation of the conditions necessary for successful fertilisation 
explained the older observations of spermatozoa within females 
laying other than resting-eggs, as well as Plate’s failure to trace the 
history of the spermatozoa within the body of the female. The 
evidence as to the fertilisation of the resting-eggs has been completed 
by the observations of Sadones (31), who observed the passage of 
spermatozoa through the ovarian wall in Hydatina, and of Lauterborn 
and v. Erlanger (32), who have traced the fusion of the male and 
female pronuclei in the resting-eggs of Asplanchna, Nussbaum (30) 
was unable to satisfy himself of the correctness of Maupas’ view 
that fertilisation only affected eggs which would otherwise have 
given rise to males, but confirmatory evidence on this point is 
afforded by Lauterborn’s observations on <Asplanchna. In this 
viviparous form, Masius (18) had already noted the occurrence of a 
resting-egg in the oviduct along with ordinary parthenogenetic eggs 
or embryos, and Lauterborn, confirming this, finds the latter to be 
always males. The fact that in Asplanchna the same individual 
may produce both ‘ resting ’ and parthenogenetic eggs (as is perhaps 
also the case with Synchaeta [Apstein|] and Notommata werneckii 
[Rothert]), indicates that in this respect Maupas’ results as to 
Hydatina are not to be extended without qualification to other 
forms. The rule that male and female eggs are produced by different 
individuals may also be not without exceptions, especially in the 
genus Brachionus, where Daday (fide Weber, 15) and Wesenberg- 
Lund (33) have observed both kinds of eggs carried on the carapace 
of the same individual. In this connection it may be remarked that 
the difference in size between the two sexes, and therefore between 
the eggs producing them, is not nearly so marked in Hydatina, for 
instance, as in such forms as Brachionus ; and that in the former genus 
Nussbaum and others have observed a continuous gradation of sizes 
between the two, so that in some cases it was impossible to determine 
the sex of an egg without observing the development of the contained 
embryo. It is possible that want of sufficient attention to this point 
may have led to some of the discrepant results mentioned above. 
Of course, when the embryos have reached a certain stage, the 
presence or absence of the mastax at once indicates their sex. 

The question of the causes which lead to the appearance of 
males and the consequent production of resting-eggs is one of great 
interest, and has received several answers, none of which can yet 
be regarded as quite satisfactory. It has long been known that the 
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occurrence of resting-eggs is not confined to any one season of the 
year, though the misleading term ‘ winter-eggs, or even explicit 
statements of the erroneous view implied by it, are still current in 
text-books. Joliet (10) observed that the males and resting-eggs of 
Melicerta were much more plentiful in dry than in wet seasons. 
Maupas (19) reached the conclusion that temperature was the deter- 
mining factor in the case of Hydatina, and that the sex of the off- 
spring was determined two generations in advance. He states with 
great confidence the view that it is at the moment when the ovum 
is differentiated in the ovary that the temperature influence deter- 
mines whether it shall develop into a male-producing or a female- 
producing individual. His experiments showed that while the 
proportion of male-producing females hatched from eggs laid at 
a temperature of 14°-15°C. varied from 5-24% of the total, it 
rose to 81-100% when the temperature was increased to 26-28°C. 
Against this, Bergendal (21) and Wesenberg-Lund (33) have recorded 
the occurrence in Greenland and Denmark respectively of different 
species of male rotifers in water at a temperature little above zero, 
while Lauterborn points out that the males of most species are con- 
spicuously absent during the warmest months of the year. Nuss- 
baum (30) has recently subjected Maupas’ results to a detailed 
criticism and considers them inconclusive. Working by similar 
culture-methods, he claims to have shown that nutrition is the 
determining factor. He found that females of Hydatina insutticiently 
fed during the early part of their life afterwards laid only male 
eggs, while well-nourished individuals produced female eggs. This 
is obviously in harmony with other well-established instances of the 
influence of nutrition in the determination of sex. 

Lauterborn (32), studying the seasonal variations of pelagic 
Rotifera in the lakes and ponds of the Upper Rhine district, comes 
to a conclusion on this point differing both from those of Maupas 
and of Nussbaum. He believes that the appearance of males and 
the consequent production of resting-eggs, in a word, the sexual 
period, is normally recurrent in the life-cycle of each species, after 
a certain definite number of parthenogenetic generations, and is only 
secondarily modified by external conditions, especially in the case of 
those species which have left the relatively stable environment of 
the large lakes for a precarious existence in pools and puddles. In 
this connection he makes an ingenious suggestion which tends to 
reconcile the conflicting results of Maupas and Nussbaum, while 
depriving them of their universal application. Both these observers 
studied Hydatina senta, a species which has supplied the corpus vile 
for very many investigations since the days of Ehrenberg. Now 
Hydatina is characteristically an inhabitant of small accumulations of 
water, wayside puddles and the like, where it feeds on the Euglenae 
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and similar organisms which swarm in such situations. It is thus 
very liable to be killed by drought, since it does not possess the 
power of withstanding drying exhibited to a marked degree by 
certain rotifers. But the rise of temperature preceding and causing 
the drying up of the water may not only act directly on the 
Hydatina as Maupas believes, determining the appearance of males 
and of resting-eggs, but it also brings into play the factor emphasised 
by Nussbaum by diminishing the supply of food, for the Zuglenae 
encyst themselves and become aggregated into masses, in which 
state they cannot be ingested by the rotifers. Lauterborn considers 
that in Hydatina, and probably also in other species of similar 
habits, the power of ready response to changes in these two factors 
of its environment is a special adaptation ensuring the production 
of resting-eggs when the colony is threatened with extermination by 
the drying up of its habitat. It has already been pointed out that 
in the Philodinidae, some of which live in a minimal quantity of 
water among damp moss or earth, the same end has been reached in 
another way, the adult animals becoming encysted in an envelope of 
hardened mucus, and in this state exhibiting an almost incredible 
power of resistance to prolonged drying. 

Lauterborn finds that the pelagic Rotifera may be divided into 
three categories :— 

(1) Perennial forms, which occur in greater or less abun- 
dance all the year round. 

(2) Summer forms, which are found only in the summer 
months. 

(3) Winter forms, including a few species whose occurrence 
is limited to the colder months of the year. 

The species belonging to the last two classes he finds to be 
strictly ‘monocyclic,’ in the sense in which Weismann has applied 
that term among the Cladocera; that is to say, the sexual period 
occurs only once a year, in autumn in the case of summer forms, in 
spring in the winter forms, when resting-eggs are produced to tide 
over the unfavourable seasons of winter and summer respectively. 
The ‘perennial’ species, on the other hand, are di- or poly- cyclic, the 
sexual period occurring at least twice in the year, in spring and in 
autumn, but without any interruption of the process of partheno- 
genetic reproduction, which goes on all the year round, so that the 
species never disappears from the gatherings. It is pointed out 
that those species which, in the pelagic fauna of lakes, show this 
perennial character, are for the most part forms known to occur also 
in smaller ponds and pools, while the monocyclic summer and winter 
forms are largely truly pelagic (limnetic) species inhabiting the open 
waters of larger ponds and lakes. These results show considerable 
agreement with those obtained by Weismann among the Cladocera. 

D 
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The observations of Wesenberg-Lund (33) on the Rotifera of 
Denmark, lead him to adopt Nussbaum’s view that nutrition is the 
determining factor in the production of males. The chief result of 
his researches is to show that, immediately before the normal period 
of sexual reproduction, a period of very rapid parthenogenetic multipli- 
cation sets in, and it is when this has reached its height that males 
appear. Whenever it was seen that any one species was becoming 
predominant in the gatherings from one particular source, the ap- 
proach of the sexual period for that species could be predicted. He 
finds, however, that, with the same species of rotifer, the sexual 
period may occur at different times even in neighbouring ponds. 
Lauterborn, on the other hand, states that the appearance of males 
of the same species in very different localities, from lakes to puddles, 
was often striking in its simultaneity. 

Though only indirectly connected with the present subject, we 
may call attention in closing to some of the unexplained anomalies 
in the distribution of the Rotifera. While the great majority are 
notoriously sporadic and uncertain in their occurrence in any one 
locality, yet Lauterborn and others have recorded cases where the 
same species has appeared year after year in the same pool while 
absent from all the surrounding localities. Very many species seem 
to have a literally world-wide distribution, and their number is con- 
stantly being increased; yet there are instances of curiously re- 
stricted range, and this in cases where insufficient search cannot be 
adduced to explain their absence from certain areas. Thus Lacinuwlaria 
is common in many localities in England ; it swarms in every lough 
in certain districts in the west of Ireland, appearing in July, as Mr 
Hood (24) says, “as precisely to its season as the lapwing or the 
swallow,” and yet we are assured by the same excellent authority 
that it is entirely absent from Scotland. Until 1883 the same 
appeared to be the case with Stephanoceros; since then, Mr Hood tells 
us, he has traced the gradual extension of its range until it has 
become by no means rare in the lochs of Forfarshire and Perthshire. 

W. T. CALMAN. 
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SOME NEW BOOKS 


HUXLEY AS STUDENT 


Tur Screntiric Memoirs or Toomas Henry Huxtey. Edited by Prof. Michael Foster 
and by Prof. E. Ray Lankester. Vol. i., 8vo, pp. xvi+606, with frontispiece and 

32 — London: Macmillan & Co. New York: Appleton & Co., 1898. Price, 

«0S, net. 

Ir is always an interesting, though perhaps not a very important 
question, what is the true position of any one scientific worker. 
Some there are who attain a wide popularity, but whose names are 
almost unknown to, or passed over with a sneer by, the professional 
student of science. There are others whose names, though held in 
honour by their fellow-workers, are absolutely unknown, not merely 
to the general public, but to those circles of it that claim the 
epithet ‘cultured.’ It is rarely that a man of science receives 
adequate honour from both his fellow-workers and the great pub- 
lic; and in the one case or the other the honour, even if it comes, is 
pretty sure to be based on something else than true appreciation. 
Darwin, to mention the only name that will not be considered 
invidious,—Darwin was estimated by his fellow-workers at something 
approaching his true value, but to the outer public he was the man 
who said we were descended from monkeys, and little more. As 
such, his fame was enormous, but hardly desirable. 

Of what nature is the reputation of Huxley? That he had a 
popular reputation is undeniable. Whether as the militant critic of 
orthodoxy, the writer of widely used text-books and professor in an 
important school, or as the lucid and polished exponent of a new 
scientific philosophy, he had his following both in this country and on 
the continents of Europe and America. But a reputation based on 
these forms of intellectual activity would hardly last were it not sup- 
ported by a bulk of more solid scientific work, capable of winning 
the admiration of competent critics. A wide popularity is often looked 
at askance by scientific men, who regard it as imcompatible with 
serious work. Often they are right, especially when meaner intellects 
are concerned ; aud even in the case of Huxley there might be some 
danger lest his brilliant essays should eclipse, even in the eyes of 
scientific workers, the sober background of original research. From 
this point of view, therefore, the point of view of memorial, to keep 
the example of Huxley before future generations, it was a wise 
thought to republish in collected form his more technical papers. 
Many of these were, in fact, issued in publications not easy of access by 
the general zoologist of to-day, such as The British and Foreign Medico- 
Chirurgical Review, Todd’s Cyclopaedia of Anatomy and Physiclogy, and 
The London Medical Gazette, so that their republication in convenient 
form were in any case something to be grateful for. 

We are not among those, if any there be, who need to be con- 
vinced of Huxley's greatness as a biologist. But just because we 
admit this so fully we are glad to have his articles thus collected in a 
strict chronological order, without addition or alteration, so that we 
may trace through them the modifications of view and the gradual 
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fructification of ideas. To take but a single example, it is of interest 
to read Huxley’s expression of his views in 1855 as to the progressive 
development of animal life in time, and to contrast it with the views 
expressed by him thirty or forty years later, after he had been brought 
into almost daily contact with the concrete facts of palaeontology. 
Over and over again throughout the present volume, the first in a set 
of four, we see the agnostic spirit in which Huxley approached every 
problem and every statement by authority, such, for instance, as the 
teleological view of anatomical correlation enunciated by Cuvier. 

Further, as one turns over these handsome pages, one cannot but 
remark on the diversity of subjects therein discussed. We find 
articles dealing with Amphioxus, Mollusca, Hydrozoa, Tunicata, 
echinoderms, Rotifera, parasitic and other worms, Brachiopoda, Pro- 
tozoa, Crustacea, Bryozoa, human anatomy, fossil fish, fossil reptiles, 
and, incidentally, other groups of animals; or, taking the subject- 
matter from another stand-point, we find articles on histology, on 
general anatomy, on classification, on palaeontology, on embryology, on 
the cell theory, on types of structure, on glacier ice, on the problem 
of individuality, descriptions of new species, a cyclopaedia article on 
tegumentary organs, and a Croonian lecture on the vertebrate skull. 
All this was written before Huxley had reached the age of thirty-five. 
Is there any biologist now living who, when he was thirty-five, had 
produced work so considerable in bulk, so varied in its scope, and 
withal so searching and profound ? 

The editors and publishers have done their work well. The 
original place of publication, with sufficiently full bibliographical 
details, is quoted for each of the fifty articles herein contained. The 
reprinting, so far as we have tested it, appears to be exact, everr down 
to the absurdly small type which happened to be used for certain 
catalogue numbers in a paper originally published by the Geological 
Society. The plates appear to have been re-lithographed, since they 
are not perfectly absolute facsimiles. They bear consecutive numbers, 
placed within square brackets, and each also has the number which it 
bore when originally published. The name of the original artist has 
been reproduced, as a rule, but has been accidentally omitted in one 
or two cases. In a few cases also, the reference number to the page 
which the plate is intended to face is incorrect. The name of the 
artist, engraver, or lithographer, who has reproduced the plates, does 
not appear to be mentioned. We note, however, that if is to Messrs 
Walker and Boutall that we are indebted for an excellent photogravure 
of the same photograph of Huxley as that reproduced in Natural Science 
for August 1895 (vol. vii., plate xviii.). The volume has been excellently 
printed by Messrs Richard Clay & Sons. We note that the publishers 
have undertaken all the financial responsibilities of this republication, 
and we hardly think they will have any occasion to regret their generosity. 
To them and the editors we offer our congratulations and thanks. 


SEDGWICK’s TExT-Book OF ZOOLOGY 


A StupEnt’s Text-Book or Zootocy. By Adam Sedgwick. Vol. i. 8vo, pp. xii+620. 
London: 8. Sonnenschein & Co. 1898. Price, 18s. 


OF late years the English student has had to rely for his guidance in 
the study of zoology almost entirely on translations of foreign works, 
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the supply of which has always been abundant. But a growing need 
was felt for a general and elementary ‘Zoology’ written more par- 
ticularly so as to express the views of the majority of teachers in this 
country. The differences between the teaching and current doctrines 
in one country and those in another are not great, and perhaps not 
very important, yet they are distinctly appreciable. Mr Sedgwick 
has now brought out the text-book of general and systematic zoology 
of which the first volume is before us. In his preface the author 
tells us that it was his original intention to issue a revised edition of 
Claus’ well-known ‘Lehrbuch’; but that he changed his plan, and 
has written a book which is a new work although following the same 
lines as the older one. 

The present text-book is intended to help the student who has 
already acquired a preliminary knowledge of certain types of animal 
life, and wishes to proceed to a more thorough study of zoology. 
The whole work will probably be completed in two volumes. The first, 
with which we are now concerned, deals with the Phyla Protozoa, 
Porifera, Coelentera, Platyhelminthes, Nemertea, Nematelminthes, 
Rotifera, Mollusca, Annelida, Sipunculoidea, Priapuloidea, Phoronidea, 
Polyzoa, Brachiopoda, and Chaetognatha. The second volume will 
include the Arthropoda, Echinoderma, and Vertebrata, with general 
discussions of “the facts and principles of Zoology.” 

The work is distinguished by the clear and straightforward manner 
in which it is written; whether we agree with the author or not, we 
never have any doubt as to his meaning. Superfluities are rigidly 
excluded, and by the judicious use of small type the bulk of the 
volume is kept within reasonable bounds. Throughout, the facts are 
treated in strictly systematic order, as many families are mentioned 
as possible, and a large number of genera are named. The book will, 
therefore, prove a very useful work of reference, in which both facts 
and names can be readily found—a task rendered easy by the help of 
an excellent index at the end of the volume. ‘ 

As we should expect from the pen of an author whose researches 
have extended over such a wide field, and whose experience in teach- 
ing is so great, this volume is well up to date, and singularly free from 
those blunders which so frequently disfigure text-books. This is no 
doubt partly due to the fact that Mr Sedgwick has often secured the 
help of specialists in reading over and correcting the proofs. 

Mr Sedgwick, as is well known, is an opponent of the ‘cell-theory’ 
—accordingly in his general definitions he endeavours to avoid the 
use of its ‘language. For him, the Metazoa are merely multinuclear 
animals, “in which the nuclei are for the most part arranged regularly 
and with a definite relation to the functional tissues.” We must con- 
fess that this attempt to boycott the ‘cell-theory, which after all is 
merely a descriptive statement of perfectly obvious facts, tends to 
become somewhat pedantic, and moreover is futile, since again and 
again the writer is obliged to return to “the language of the cell- 
theory,” without which no description of Metazoan tissues can be 
intelligible or correct. If certain authors have erroneously taught 
that the cells of a tissue or embryo are entirely independent organisms, 
surely this is no reason why we should abandon the use of the term 
cell, any more than we should give up the words ‘segment’ or ‘ meta- 
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mere, because some authorities have considered these parts to repre- 
sent distinct individuals in an animal colony. 

This volume contains a vast amount of information, yet it is 
inevitable that the various groups should be treated somewhat un- 
equally. The parts on the Porifera and Coelentera, for instance, are 
rather dry. Opportunities are lost for interesting comparisons. With 
regard to the sponges, no discussion of affinities is given, the import- 
ance of the collar-cells and of the development is not sufficiently 
brought out; within the group itself, the significance of the Olynthus 
stage of development as representing a possible ancestral condition is 
not appreciated. Similarly, the relationships of the various Coelen- 
terate groups are not discussed, and the resemblances between the 
Acalephae and Actinozoa (Anthozoa) seem to us scarcely enough 
insisted upon. No adequate discussion of the affinities of the Cteno- 
phora can be found, they are placed in the Phylum Coelentera, and a 
reader of this book might never suspect that many authorities separate 
them entirely from the Coelenterates. Cocloplana and Ctenoplana are 
merely mentioned. 

The Platyhelminths, Nemertines, Nematelminths, and Rotifers are 
placed outside the true Coelomata. A full discussion of the homology 
of the coelom is promised in the general part of the next volume; for 
the present we are given the dogmatic statement that “the coelom is 
derived from the enteron,” a statement which cannot fail to confuse, 
if not mislead, the student, since in the two phyla (Mollusca and 
Annelida) next described this is not the case. 

In matters of theory there will always be divergence of opinion, 
and we cannot help thinking that the student would have gained a 
notion of the nature of the coelom far clearer and nearer the truth, if 
Mr Sedgwick, in this volume at all events, had merely, without theo- 
retical bias, stated the plain matter of fact: that from the Platyhel- 
minths upwards we find a cavity in the mesoblast into which the 
genital cells are shed, dnd from which they are led to the exterior by 
special ducts, that in the lower forms this cavity is small, whilst in 
the higher it becomes large, and forms what we call the coelom. 

In the succeeding chapters, the relations of the coelom to the 
haemocoele, and its division in the Mollusca into pericardial, renal, 
and genital regions, are all explained with admirable clearness. 

As usual in text-books, the terminology of the excretory organs 
is somewhat confused. The term nephridium is not applied to the 
excretory ducts of the Platyhelminths, but to the renal coelom of the 
Mollusca, and the segmental excretory organs of the earthworm. We 
are further told that “the renal organs, called nephridia, are part of 
the coelom,” i.e., according to the author’s theory, of the enteron. Now, 
is there a particle of evidence to show that the nephridia of the earth- 
worm have ever formed a part of the enteron, or even of the coelom ? 

In the excellent chapter on the Annelida two things may be 
noticed. Discussing the homology of the prostomium, Mr Sedgwick 
argues that it probably corresponds to a real segment, since mesoblastic 
somites are found in front of the mouth in Peripatus. Surely we 
should not argue from the Arthropod to the Annelid, but from the 
Annelid to the Arthropod. The evidence, when taken in its proper 
order, leads us to an entirely opposite conclusion, It is strange, also, 
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to meet with the statement on page 467 that there are no special 
genital ducts in the Polychaeta. Such organs have long been known 
to exist in the Capitellidae, and are indeed mentioned on page 486 by 
the author himself. 

Mr Sedgwick very wisely rejects the group Gephyrea, placing the 
Echiuridae with the Annelida, and the Sipunculidae and Priapulidae 
by themselves. On the other hand the Entoprocta are still retained 
in the Phylum Polyzoa with the Ectoprocta. This treatment in- 
evitably leads to inconsistencies such as the following: the Polyzoa 
are defined as animals “ with coelom” ; turning to the definition of the 
Entoproctous group, we find it stated that “there is no body-cavity.” 

Good accounts are given of Phoronis, Sagitta, and the Brachiopoda, 
together with very interesting discussions of their affinities. The one 
on the Brachiopoda seems to us a model of what such a discussion 
should be in a text-book of this kind—clear and definite without 
being biassed, interesting and suggestive without being controversial. 

We have perhaps already indulged too much in adverse criticisin ; 
it is so easy to find fault. There is, however, just one more point to 
be mentioned. Mr Sedgwick considers that the resemblance between 
Phoronis and the Polyzoa Phylactolaemata is not real, that the line 
between the mouth and the anus in the first case is dorsal, and in the 
second ventral. We must confess that the arguments brought for- 
ward to support this view seem to us quite inadequate, and we 
believe few zoologists will agree with the author in this matter. 

The volume is well got up, excellently printed, and illustrated by a 
large number—nearly 500—of well executed, clear, useful figures. The 
majority of these are quite familiar, being chiefly drawn from Claus’ 


‘Lehrbuch’; but there are some 50 new illustrations, generally well 
selected, except fig. 398 of Avenicola, which is both ugly and inaccurate. 
We hope the second volume will soon be published. If it is as 
good as the first, this work, when completed, will form one of the 
most useful and reliable Text-books of Zoology yet written. 
E.S. G. 


For Museum Curators 
Museums AssocIaTION : Report of Proceedings, with the Papers read at the Eighth 

Annual Meeting held in Oxford, July 6 to 9, 1897. Raited 1 by James Paton. 8vo, 

124 pp. London: Dulau & Co., 1897 [?!]. Price, 5s. 

THE Superintendent of Corporation Museums and Art Galleries at 
Glasgow succeeds the secretaries as editor of this publication, and 
succeeds them also in their curious habit of publishing on the very 
title-page a statement hardly consistent with strict accuracy. We do 
not know how the most casuistical of Scotchmen could reconcile the 
imprint “ London, 1897,” with the review of various publications that 
certainly were not issued before 1898. Our copy was received on 
April 22. 

Last year the Association visited Oxford, and the president was 
Prof. Ray Lankester. His address is chiefly remarkable for a much 
needed attack on “that enemy of the human race, the eminent 
architect ... who deliberately and habitually perverts the funds 
entrusted to his discretion, so as to produce a showy and expensive 
building, whilst ignorantly and shamelessly neglecting the essential 
purpose for which the building is required.” Following up this idea, 
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the President suggests that a committee should be appointed to report 
upon two questions: (1) “ What is the best form and arrangement of 
rooms in a building intended to serve as a museum? (2) What is 
the best way of exhibiting specimens, according to their various kinds, 
in a museum?” The rest of the address is taken up with an account 
of the state of museums at Oxford, and of Prof. Lankester’s own 
attempt to follow the principles of Flower and Brown Goode in the 
face of considerable difficulties. 

Entomologists will welcome Prof. Poulton’s account of the 
methods of setting and labelling Lepidoptera for museums. Prof. 
Miers’ description of the arrangement of the mineral collection in the 
University Museum will also be of much service to those in charge of 
similar collections, although the philosophical scheme adopted by him 
is, as Mr Rudler said, hardly suitable for collections intended for the 
use of miners and such practical folk. A paper of somewhat novel 
character is that by Mr Harlan J. Smith, of the American Museum of 
Natural History, on Popular Museum Exhibits. Everyone knows 
that there are a number of people of various ages who use musewms 
as promenades, doss-houses, or playgrounds. If the attention of some 
of these can be arrested by a sensational exhibit they may perhaps be 
led to look at something more, and thus the museum may be brought 
into contact with an entirely fresh class. 

The recognition of museums by the Council of Education has set 
fresh problems before the museum curator, and gives rise to an in- 
teresting discussion opened by Mrs Tubbs, former member of the 
Hastings School Board. Another discussion of much importance was 
that of Dr Flinders Petrie’s scheme of a federal staff for museums, 
that is to say, a band of peripatetic specialists who should visit 
museum after museum, naming specimens, lecturing, and supervising 
the exhibits in his own particular department. Mr Goodrich’s 
valuable notes on museum preparations have already found publica- 
tion in our pages. 

The report of the meeting is followed by various “ General Notes ” 
by the secretary, Mr E. Howarth. Among these are short abstracts 
based on “reports and handbooks received from various museums 
belonging to the Association.” We should have thought that it would 
have been of more value to members of the Association to have given 
them an account of museums that had not yet entered the select 
circle; but Mr Howarth, we are glad to see, considers that full 
information upon these matters can always be obtained from Natural 
Science, “an indispensable monthly journal in all museums,” so that 
we are not inclined to insist upon our criticism. We are glad, too, 
to notice that the Association has now opened its membership to 
museums outside the limits of the United Kingdom, and that advan- 
tage of this has been taken by the museums : of Baroda, Colombo, 
Jamaica, Western Australia, Salt Lake City, and the ‘Australian 
Museum. We are, however, somewhat surprised to see how com- 
paratively few museums of the United Kingdom have availed them- 
selves of the advantages offered by this Association. Does this point 
to indifference on the part of their curators, or to some fault of which 
we are not aware in the working of the Association? Or is it merely 
due to want of advertisement ? 
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BoTANY FROM THE GERMAN 


A Text-Book or Botany. By Drs E. Strasburger, F. Noll, H. Schenck and A. F. W. 
Schimper. Translated from the German by H. C. Porter, Ph.D. 8vo, pp. x +632, 


with 594 illustrations, in part coloured. ndon: Macmillan & Co., 1898. Price, 
18s. net. 


LEHRBUCH DER BoTraNik FUR HocuscHuLEN. Von Drs E. Strasburger, F. Noll, 
H. Schenck und A. F. W. Schimper. Dritte verbesserte Auflage. 8vo, pp. viii+ 
570, with 617 illustrations, in part coloured. Jena: Fischer, 1898. Price, 7 M. 
50 Pf. in paper covers ; 8 M. 50 Pf. bound. 

WHEN we reviewed the original German edition of this book shortly 
after its appearance in 1894 (Natural Science, vol. vi., p. 423) we 
congratulated the publisher (Fischer of Jena) on the issue of a text- 
book of the first order for the small sum of seven shillings, and at the 
same time hinted that a translation into English had been arranged. 
The translator, Dr Porter, assistant instructor in Botany at Penn- 
sylvania University, has taken more than three years over his work, 
and in the meantime the ‘ Lehrbuch,’ which has apparently met with 
a well-deserved success, has run into a third, much improved, edition. 
So the book as it is put into the hands of our students is two editions 
behind, which, considering certain advances in knowledge and modi- 
fications of views which were accepted four years ago, places its 
readers at some disadvantage. Apart from this defect the edition 
now before us is a good reproduction of the original text, for which 
we believe some thanks are due to Mr A. C. Seward, who revised the 
proofs. It is, however, unlikely that the translation will meet with 
the success that has attended the ‘Lehrbuch.’ This might have been 
the case had the publishers seen their way to issuing it at half-a-guinea, 
but at its present price it is the most expensive text-book of its kind, 
and has, moreover, to compete with one which, though in some respects 
inferior, is three shillings cheaper, and has already become established 
in many of the English botany schools. It is matter of special regret 
that only a small number of students should have the advantage of 
reading Prof. Strasburger’s excellent introduction to Morphology, 
which is by far the best of the four sections. Dr Noll’s contribution 
on Physiology is unequal, though fair on the whole, but the section 
dealing with the Cryptogams, by Dr Schenck, is perhaps the least 
satisfactory, the chapters on the Bryophyta and Pteridophyta are 
scarcely full enough. Prof. Schimper’s account of the families of 
seed-plants is useful and well-arranged. 

The foregoing criticisms as to the relative value of the different 
sections of the book apply also to the third edition of the ‘ Lehrbuch.’ 
Prof. Strasburger remains facile princeps with his introduction to 
Morphology and Anatomy. In this part also we find the most 
evidence of revision and bringing up to date. The intimate structure 
of the cell, its nucleus, and other contents is at present one of the 
most favourite objects of study, and the modification of former views 
or the birth of new ones find expression in the text-book in the altera- 
tion of old figures and the introduction of new. We regret to find in the 
section on Physiology that the antiquated explanation of the formation 
of starch as the first product of assimilation by direct union of carbon 
dioxide and water still finds a place. The equation is an absurd one 
from the purely chemical as well as from the physiological point of view. 

The small increase in size of this third edition (the original con- 
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tained 558 pages and 577 plates) is in part accounted for by the 
introduction of a bibliography at the end of the book. This is a 
useful addition, and one which saves space in the text, as references 
are now given merely to a number to which the corresponding 
citation can be found in the list. Part of the increase in bulk is 
due to the extra figures, forty in number, a large proportion of which 
are coloured, including some officinal as well as poisonous plants. 
The new coloured blocks are better than the old, but though they 
certainly enliven the pages and often give a better idea of the plant 
than the average black and white figure, we question whether the 
advantages gained are sufficient to justify the increased cost of pro- 
duction. Certainly this is not the case in the English edition, where 
the colour-printing shows to far less advantage. 


THe Birps oF INDIA 

Tue Fauna oF Bririsu InpIA, INCLUDING CEYLON AND Burma. Edited by W. T. 

Blanford. Birds, Vol. IV., by W. T. Blanford, F.R.S. 8vo, pp. i-xxi+1-500. 

London: Taylor & Francis. Price, 15s. 
Ir is with unfeigned satisfaction that we hail the completion of this 
important series, which is calculated to further in no unimportant 
degree our knowledge of the zoology of the Indian Empire. When 
noticing the appearance of the third volume of the “ Birds” (Natural 
Science, VIIIL., p. 46, Jan. 1896), we deprecated any undue haste in the 
completion of the fourth volume, which was then under weigh. Little 
more than two years have since elapsed, and yet Mr Blanford has 
contrived to deal exhaustively with no fewer than twelve important 
Orders, a task entailing enormous labour both in the museum and the 
library. No doubt the undertaking has been considerably facilitated 
by the volumes of the British Museum Catalogue which have recently 
been drawn up by Messrs Ogilvie-Grant, Howard Saunders, Dr Sharpe, 
and Count Salvadori; but Mr Blanford has expended an immense 
amount of thought and trouble upon his new book. We notice, by 
the way, that he is unable to recognise the validity of Merganser coma- 
tus of Salvadori. This Himalayan form of the Goosander (M. castor) 
is usually just recognisable by its slightly shorter bill, and rather nar- 
rower black borders of the tertiary quills in the male; but we think 
that Mr Blanford has acted wisely in ignoring these fine distinctions. 
Mr Finn’s re-discovery of the Eastern White-eyed Pochard as an Indian 
bird shows how much good work remains to be accomplished by up-to- 
date workers in that country. A good figure of Nyroca baeri may, of 
course, be consulted, by referring to the work of its original discoverer, 
Radde (“ Reisen im Siiden von Ost-Siberien,” Taf. xv.). We ques- 
tion whether Mr Blanford was justified in including Anser brachyryn- 
chus in the Indian ‘ Ornis,’ in the absence of any authenticated speci- 
mens, It is at least as likely that the Pink-footed Geese recorded by 
Blyth, Irby, and others may have belonged to the recently described 
Anser neglectus of P. Sushkin (ef. Jbis. 1897, pp. 5-8). H. A. M. 


A New ORNITHOLOGICAL SERIAL 


AvicuLa, Giornale Ornitologico Italiano per lo studio dell’ Avifauna Italica, e per tutto 
quanto ha relazione con gli uccelli in generale. Direttore Cav. 8. Brogi, Siena. 
Nos. 1-8, 1897, 1898. Annual subscr., 4 francs 50, post-free. 


THE pursuit of ornithology finds so many enthusiastic devotees on the 
Continent, that the establishment of an organ intended to deal speci- 
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ally with the birds of the Kingdom of Italy was a particularly happy 
thought. It must be gratifying to Cav. Brogi to find himself so well 
backed up by his countrymen. The eight numbers of Avicul/a which 
have now made their appearance contain many fugitive notes upon 
rare birds, such, for example, as Chetusia gregaria and Charadrius 
JSulvus, which rarely journey sufficiently far west to offer sport to 
Roman wildfowlers. But the mainstay of Avicula is to be sought for 
in the admirable series of papers contributed by able observers upon 
the birds of their own districts. Sacerdote Antonio Tait is penning a 
noteworthy report upon the Avifauna of Trent; while Armando 
Lucifero has recently commenced a dissertation upon the ornithology 
of Calabria, a region which has hitherto received less attention from 
naturalists than the provinces of Northern Italy. We wish continued 
prosperity to this plucky venture of our colleagues. 


NEW SERIALS 


WE have received the lengthy announcement of a forthcoming 
periodical, entitled Za Industria Agricola, which is to be published at 
Caracas in Venezuela. Each number will consist of 32 octavo pages, 
and will appear monthly. 

We learn from Science that a handsomely illustrated periodical, en- 
titled Monumental Records, and edited by the Rev. H. M. Baum, is 
published at Box 1839, New York City, at a price of $1.50 per annum. 
It is concerned with the discovery of ancient monuments in both the 
Old and New Worlds. 

We learn from the Scottish Geographical Magazine that the 
Geographical Society of La Paz, Bolivia, founded in 1889, has begun 
the publication of a journal. The first number contains a monograph 
of the Province of Mujiecas, an account of the Province of the Mojos, 
written two centuries ago by a Jesuit missionary, and a statement of 
the boundary dispute with Peru. 

The Oxford University Junior Scientific Club has recently exchanged 
the publication of a more or less contemporary Journal for T'ransac- 
tions, appearing at rarer intervals, and containing only the papers 
read. The first two parts were published in 1897, a more exact date 
not being given. The first contains a criticism by Mr Garstang of Dr 
Gaskell’s Theory of Vertebrate Ancestry, with a restatement of Mr 
Garstang’s own views as to the Echinoderm relations of the vertebrate 
ancestor. The next paper is by Mr E. C. Atkinson, and it is an 
abstract of one which, we shall publish in our next number. This is 
followed by an abstract of A. E. Boycott’s paper, “Shell Coloration 
(he calls it ‘colouration’) in British extra-marine Mollusca.” No. 2 
contains some stray notes on the birds of Oxford by A. W. S. Fisher. 
His paper is the only one honoured with a report of the discussion. 
Nos. 3 and 4 were issued together in May 1898, and contain the 
abstract of a paper on Athletic Training, a subject always popular 
at Oxford, by G. W. S. Farmer. Although outside our scope, we 
can hardly pass without notice the excellent and enthusiastic account 


of the life and work of the illustrious chemist, Victor Meyer, by 
F. Soddy. 











SOME NEW BOOKS 


JIBLIOGRAPHICAL 


THE Catalogue of the United States Public Documents, which is 
issued monthly by the Superintendent of Documents at the Govern- 
ment Printing Office, Washington, gives in its January issue (No. 37) 
a partial list of United States Government publications on Alaska. 
This should be of value to many besides those who are making their 
way to Klondike. 

The Transactions of the Geological Society of South Africa, vol. iii., 
in its complete form, is just to hand, bearing date 1st February 1898. 
It is made up, as usual, of various parts, which were issued separately 
at the dates borne upon their several title-pages. The volume contains 
a great deal of important information on the geology of South Africa, 
and gives a map of the Klerksdorp goldfields, to accompany Mr 
Bawden’s paper thereon. We note from the President’s address that 
the Society has been so fortunate as to secure Prof. Rupert Jones’ 
unique and valuable collection of books, pamphlets, maps, etc., on the 
geology of the Colony, and thus is enabled to found a library under 
conditions which few colonies have enjoyed. A commendable addition 
to the present volumes is the “Complete Index to all Papers pub- 
lished from 1st February 1895 to lst February 1898,” and we hope 
that librarians will not tear it up and throw it away because it is part 
of a wrapper. The wrapper has often proved to be the most essential 
part of a serial publication, and should never be destroyed, but left 
absolutely intact and in place as issued, when the volume is bound. 

We have received from Messrs Dulau & Co. sections 50-52 of their 


“Catalogue of Zoological and Palaeontological works.” These sections 
consist of 48 pages, dealing with the literature of Diptera, Hemiptera, 
and Hymenoptera. 


Furruer LITERATURE RECEIVED 


CATALOGUE of Welwitsch Collection, Part II., Hiern: British Museum. Pruning- 
book Bailey ; Text-book of Entomology, Packard: Macmillan Co., N.Y. Die Zelle 
und die Gewebe, O. Hertwig ; Grundriss d. vergleichende Anatomie d. Wirbelthiere, 
Wiedersheim: Fischer, Jena. Practical Plant-Physiology, Detmer transl. Moor; The 
Wonderful Century, Wallace: Sonnenschein. Types of Scenery, Romanes Lecture, 
A. Geikie: Macmillan, London. Medical Missions, Acland: Frowde, London. Text- 
book of Zoology, Wells & Davis: Univ. Tutorial Series, Clive, London. 

A propos de l’Eglise et de la Science, Erréra. Ratzel’s History of Mankind, Part 26. 
Cotgreave’s Subject-Index, 11-14. Le protoplasma radio-conducteur, Morin: L’opinion 
médicale, La pisciculture pratique, Baudouin: Bull. Soc. Péche France. Jamaica 
Fisheries, Duerden: Daily Gleaner. Root-tubercules, Otis: Jndustrialist. Obsidian 
“buttons” in Tasmania, Twelvetrees & Petterd: Proc. R. Soc. Tasmania. The Cubo- 
Medusae, Conant: Mem. Biol. lab. Johns Hopkins. Birds from St Marta, Bangs ; 
Squirrels from Mexico, Nelson: Proc. Biol. Soc. Washington. Simple Ascidians from 
Puget Sound, Herdman: Trans. L’pool Biol. Soc. Crustacea of Norway, vol. ii., parts 
9, 10, G. O. Sars; Bergen Museum. Catal. de la Bibliothéque, Fasc. xxiv. : Feuille 
jeunes Nats. 

Scot. Geogr. Mag.» June; Amer. Journ. Sci., June; Amer. Nat., April; Victorian 
Nat., April, May ; L’Anthropologie, March and April; Botan. Gazette, May ; Feuille 
des jeunes Nat., June ; Irish Nat., June ; Westminster Rev., June ; ee June ; 
Literary Digest, ~— 21, 28, June 4 ; Naturae Novit., March, Nos. 5, 6, April, Nos. 7, 8, 
May, Nos. 9, 10; Naturalist, June ; Nature, May 19, 26, June 2, 16, and Supplement ; 
Nature Notes, June; Naturen, May; New Age, April; Oxford Univ. Jr. Sci. Club 
Trans., May 4, 1896, No. 37, June 1897, n.s. 1897-98, Nos. 1, 2, 3, 4; Photogram, June ; 
Plant World, May, June ; Psychol. Rev., Monogr. Supplement, May, June ; Review of 
Reviews, May, June ; Revue Scient., May 21, 28, June 4, 11; Science, May 13, 20, 27, 
June 8; Riv. Psichologia, May 15, 31; Scientific Amer., May 14, 21, 28, June 4; 
Scot. Med. and Surg. Journ., June. 
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CHARLES HERBERT HURST 


Born SEPTEMBER 1855. Diep May 1898 


Dr C. H. Hurst was an alumnus of the Manchester Grammar School, 
where he gave an indication of his future bent by attaining a high 
position on the science side. After an interval spent in business he 
entered the Royal College of Science under Professor Huxley, and in 
1881 was bracketed equal with his friend Dr John Beard at the head 
of the list in biology. In the same year he entered the Owens 
College as a student, and in 1883 was appointed demonstrator 
and assistant lecturer in this institution under the late Prof. Milnes 
Marshall. 

He filled this position for more than eleven years, and earned the 
gratitude of the students by his clear and vigorous teaching and by 
his constant readiness to assist all who were in earnest in their 
studies. In 1895 he left the Owens College, much to the regret 
of his colleagues, in order to fill a similar post in the Royal College 
of Science, Dublin. 

Hurst’s published writings are not numerous. II] health prevented 
him from doing much more than the engrossing nature of his college 
duties demanded. His most important work was probably his share 
in the production of the “Junior Course of Practical Zoology,” which 
has made the names of “Marshall and Hurst” household words 
wherever biology is studied. Many of the drawings are from his 
pencil, for he was an excellent draughtsman ; and almost the whole 
work was done by both authors, very few paragraphs being written 
by either alone. 

In 1889 he took advantage of a prolonged leave of absence to 
study in Leipsic under Leuckart, where he made an interesting 
addition to our knowledge of the developmental history of Culex, for 
which he was awarded the degree of Ph.D. In 1891 he undertook 
a new line of zoological work, in the shape of a systematic criticism 
of Biological Theory. The result of this was a series of papers 
published in Natural Science, in which many popular and orthodox 
views were attacked in a trenchant and unsparing manner, which, 
though it could cause no offence to those who knew the man and his 
honesty of purpose, was undoubtedly misunderstood by some who 
were not personally acquainted with him. Space forbids entering 
in detail into these papers individually ; it must suffice to mention 
as examples “The Nature of Heredity” (Nat. Sci., vol. i.), “ The 
Function of Tentaculocysts” (Nat. Sci., vol. ii.), “The Recapitulation 
Theory,” and the series of papers on Archaeopteryx, and to say that 
they contain many observations of force and justice, though some of 
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the conclusions are by no means accepted by those who have worked 
over the same ground. Dr Hurst was a man of wide reading, a keen 
controversialist, and a staunch friend of those few who knew him 
intimately. W. E. H. 


OSBERT SALVIN 
Born 1835. Diep Ist JunNE 1898 


WE deeply regret to record the death of this amiable and kindly man, 
this accomplished ornithologist and entomologist, who has done so 
much for zoological science. Mr Salvin passed away peacefully in 
his sleep. He had known for years that his heart was in so weak a 
state that life was extremely uncertain; but this in no way dis- 
couraged or dismayed him. 

Mr Salvin was the second son of the architect Anthony Salvin, 
and was born in 1835. He was a Westminster boy, passing to 
Trinity Hall, Cambridge, graduating in 1857. On taking his degree 
he went to Tunis and Eastern Algeria on a natural history expedition 
in company with Mr W. H. Simpson (afterwards Hudleston) and Mr 
(now Canon) Tristram. They were away five months, and on the 
return of the party, in the autumn of the same year, Salvin pro- 
ceeded to Guatemala where, chiefly in company with the late G. U. 
Skinner, the orchid hunter, he stayed until the middle of 1858, 
returning again to Central America about twelve months later. In 
186], Salvin again went to Central America, accompanied by F. Du 
Cane Godman, to continue his explorations, but returned home in 
1863. Marrying in 1865, he, with his wife, undertook a fourth trip 
to Central America. In 1874 he accepted the first Strickland curator- 
ship in the university of Cambridge, and filled the oftice until 1883, 
when on the death of his father, he succeeded to Hawksfold, near 
Haslemere. About this time he threw all his energies into the 
“Biologia Centrali-Americana,” a work conceived by his friend and 
colleague Du Cane Godman and himself, and now having reached 
many volumes. This “Biologia” was schemed to be a complete 
natural history of all the countries between Mexico and the Isthmus 
of Panama, and is remarkable not only for the wealth of material it 
places at the disposal of the zoologists, but for the regularity of issue, 
and the care with which details of publication and other matters are 
considered. Salvin edited the third series of The Ibis, of which he 
was one of the founders, brought out a “Catalogue of the Strickland 
Collection” in the Cambridge Museum, and contributed the sections 
on the Trochilidae and the Procellariidae to the British Museum 
Catalogue of Birds, while his latest work was the completion of the 
late Lord Lilford’s “Coloured Figures of British Birds.” He was the 
author of some 150 papers in scientific publications, many jointly 
with Mr Godman, or with Mr Sclater. 

Mr Osbert Salvin was one of the most kindly, amiable, and 
unassuming of men, who had endeared himself to a large circle, not 
the least part of which was the younger generation; and his loss, 
though severe enough to zoological science generally, will be still 
more keenly felt by those whom he had encouraged and befriended. 


We are indebted to a sympathetic notice in The Times for much 
of the above information. 
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EDWARD WILSON 
Born 1848. Diep May 21, 1898 


3RITISH geologists are mourning the death of one of their most 
respected and energetic colleagues, Mr Edward Wilson of Bristol. 
Born at Mansfield, in Nottinghamshire, fifty years ago, his attention 
was early directed to geological subjects, and when only fifteen years 
of age he wrote an essay on “The Coalfields of Derbyshire,” which 
won for him a special prize at the Nottingham High School. For 
fourteen years he was a teacher of the science classes in the Notting- 
ham Mechanics’ Institute, and during this period he devoted all his 
leisure to the study of the geology of south Derbyshire and Notting- 
hamshire. He published several important papers embodying his 
results, and in 1881 he received the Darwin Medal of the Midland 
Union of Natural History Societies in recognition of the value of his 
work. Among more general subjects, Mr Wilson’s discussion of the 
age of the Pennine Chain in the Geological Magazine will be specially 
remembered. In 1884 he was appointed Curator of the Bristol 
Museum, in succession to the late Mr E. B. Tawney, and amid the 
trying vicissitudes of that institution he continued to fulfil the duties 
of the curatorship with enthusiasm until the time of his premature 
death. ‘While in Nottinghamshire, Mr Wilson had paid special atten- 
tion to the Triassic and Rhaetic formations, and when removed to 
sristol he was able to extend his researches to the same strata in a 
new field. One of his most important stratigraphical papers, indeed, 
referred to the Rhaetic rocks of Pylle Hill, Bristol (Quart. Journ. Geol. 
Soc., 1891). This was followed in 1896 by a still more valuable paper 
on the Lower Oolites of Dundry Hill, written in co-operation with Mr 
5.8. Buckman. Facilities at Bristol alsoenabled Mr Wilson to devote 
much attention to Palaeontology, and he studied with success the 
Gasteropoda of the British Jurassic formations. With Mr Hudleston 
he published a valuable Catalogue of the British Jurassic Gasteropoda 
in 1892; and at the time of his death he was occupied with a memoir 
on the Gasteropoda of the Lias for the Palaeontographical Society. In 
1888 the Geological Society of London awarded to Mr Wilson the 
balance of the Murchison Fund in token of appreciation of his 
researches. He was an unobtrusive worker whom to know was to 
admire ; and his untimely death leaves a sad gap in the ranks of 
those geologists who combine painstaking field-work with still more 
laborious study in the museum. ‘ 


MAURICE JEAN ALEXANDRE HOVELACQUE 
Born 1858. Dep at Passy, May 17, 1898 


Dr HOVELACQUE was a good representative of a School of French 
botanists ; he worked for some time under Prof. Bertrand of Lille, and 
his researches have been chiefly conducted on the lines adopted by 
Bertrand and other French anatomists. He contributed several 
papers on the minute structure of the vegetative organs of flowering 
plants, and eventually published a comprehensive treatise on the 
anatomy of certain families of Dicotyledons.1 This work is the result 


1 “ Recherches sur Vappareil végétatif des Bignoniacées, Rhinanthacées, Orobanchées 
et Utriculari¢es.” 8vo, 765 pp. Paris, 1888. 
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of much careful and detailed investigation in a branch of plant 
anatomy which has received considerable attention in recent years at 
the hands of French and German botanists. Dr Hovelacque’s death 
has deprived palaeobotanical science of a keen and able worker ; his 
monograph on Lepidodendron selaginoides, published in the Mémoires 
of the Linnean Society of Normandy in 1892, is a work of consider- 
able merit, and is recognised as one of the best recent memoirs on the 
anatomy of Lepidodendron. In recent years municipal duties occupied 
much of Hovelacque’s time; and he always regretted that circumstances 
prevented him devoting himself entirely to scientific research. He was 
in strong sympathy with English science, and with his confréres on 
this side the Channel. 


We regret also to record the following deaths :—AvuGust AssMANN of Breslau, 
student of Lepidoptera ; on April 25, at Berkeley, Cal., U.S.A., aged 86, MELVILLE 
Atwoop, F.G.S., noted for his metallurgical discoveries in the first half of the century ; 
on February 10, at Oudenbosch, Holland, Vicrox Becker, the anthropologist; J. 
GALLOoIs, entomologist and anthropologist at Déville lés Rouen ; on April 29, aged 82, 
SamvEL Gorpon, M.D., President of the Royal Zoological Society of Ireland from 1893 
till the end of 1897 ; the Rev. WALTER GREGOR, a zoologist, at Bitsli o, Aberdeen ; on 
March 30, aged 53, James I’ANson, mineralogist and director of the Technical College 
at Darlington ; Joser JEMILLER, a student of Hymenoptera at Munich ; Dr 8S. Kextt- 
cort, Professor of Zoology at Ohio State University, and general secretary of the 
American Association for the Advancement of Science ; on April 12, at Meran, aged 49, 
FERDINAND Krauss, geographer and anthropologist ; on April 5, at Gross Lichterfelde, 
near Berlin, Prof. LEopotp Krue, noted for his studies on the West Indian flora, 
aged 63 ; on May 11th, 75, W. C. Lucy, F.G.S8., sometime president of the Cots- 
wold Naturalists’ Field Club, to the proceedings of which he contributed several papers 
on geological subjects ; on April 10, in London, aged 82, General E. H. Man, noted for 
his anthropological studies in the Andaman Islands ; W. M. MaskeEtt, Registrar of the 
University of New Zealand, and well known for his researches on the Coccidae ; on April 
29, at Celle, Hanover, aged 83, Dr K. NOLDEKE, palaeontologist ; on April 7, at Arca- 
chon, aged 37, MarTIAL JEAN Maurice Nova.uier, a student of the Hemiptera, 
specially interested in the fauna of the Canary Islands ; MARIANO DE LA Paz GRAELLS, 
professor of Comparative Anatomy at Madrid University, on February 13, at Madrid, 
aged 80; at Yalta, Crimea, LEon1p PAVLOVITSCH SSABANEJEV, zoologist and editor of 
the Russian Nature and Sport ; on March 27, at St Petersburg, Dr Gustav SIEVERs, an 
entomologist and explorer of Upper Armenia and the Trans-Caspian provinces ; on 
April 2, aged 64, the well-known Mretologist, SALOMON StTRIcKER, professor of Pathology 
at Vienna University ; on May 5, the student of Diatoms, EuczN WEIsSFLOG, 75, 
at Dresden ; on February 20, at Munich, aged 75, ConrapD WILL, the former director 
of the zoological collections there. 





NEWS 


Tue following appointments have been announced :—Mr H. C. Chadwick, to 
be curator of the biological station at Port Erin, Isle of Man; Prof. John 
Vinezielt, to be director of the bacteriological laboratory and assistant professor of 
biology at the University of New Mexico at Albuquerque, having F. S. Maltby of 
Johns Hopkins University as assistant in the bacteriological laboratory, and E. G. 
Coghill of Brown University, as assistant in the biological laboratory ; Prof. G. 
Pruvot of Grenoble, to be chief of work in practical and applied zoology at the 
University of Paris; Dr C. J. Cori, to be professor extraordinarius of zoology at 
the German University, Prague ; Dr B. Wandolleck of Berlin, to succeed L. W. 
Wiglesworth as assistant in the Zoological Museum at Dresden ; Dr Gertrude 
Haley, to be demonstrator in anatomy at Melbourne University ; Dr G. Ruge of 
Amsterdam, to be professor of anatomy at Zurich University ; Dr Ph. Stohr of 
Zurich, to be professor of anatomy at Wiirzburg ; Dr W. T. Porter, to be associate 
professor of physiology at Harvard. 

Mr J. H. Holland, assistant curator of the Botanic Gardens, Old Calabar, in the 
Niger Coast Protectorate, to be curator in succession to Mr Billington ; Dr F. 
Noll of Bonn, to be professor of botany and director of botanical instruction at 
the Agricultural Academy of Poppelsdorf, Bonn, in place of Prof. Friedrich 
Kérnicke resigned ; Dr Joh. Behrens, to be professor of botany at the Technical 
High School, Karlsruhe ; Dr Z. Kamerling of Berlin, to be assistant in the 
Botanical Institute of Munich University ; Paul A. Genty, to be director of the 
Botanical Gardens of Dijon ; Prof. L. Celakovsky, to be director of the newly 
opened botanical garden of the Bohemian University at Prague ; Mr Demoussy, 
to be assistant in plant physiology at the Natural History Museum, Paris ; Dr R. 
A. Harper of Lake Forest University, to be professor of botany at the University 
of Wisconsin ; Cornelius L, Shear of the University of Nebraska, to be assistant 
agrostologist in the U.S. Department of Agriculture. 

Dr Max Blanckenhorn of Erlangen, to be temporarily on the staff of the 
Egyptian Geological Survey ; Prof. A. E, Térnebohm, to be director of the Geo- 
logical Survey of Sweden in succession to Dr Otto M. Torell, resigned ; Mining 
Engineer N. Th. Pogrebov, to be secretary and librarian of the Geological Com- 
mittee, St Petersburg; A. Lawrski, to be privat-docent in mineralogy and 
geognosy at Kazan University ; N. Andrussow, to be associate-professor of geology 
and palaeontology at Dorpat (Jurjew) University ; Dr Heinrich Ries of Columbia 
University, to be instructor in economic geology in Cornell University. 


Str Wiiu1am FLower has received from the German Emperor the Royal 
Prussian order “ Pour le Mérite” for science and art. 


Dr JoHN Murray of the ‘Challenger’ has been made K.C.B., and we beg to 
offer him our warm congratulations, 


THE Queen has nominated Mr Charles Sissmore Tomes, F.R.S., F.R.C.S., L.D.S., 
to be for five years a member of the General Council of Medical Education and 
Registration of the United Kingdom, 


Tue proposal to establish a Final Honour School of Agricultural Science at 
Oxford University has been rejected by Congregation, We may contrast with 
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this the statement that the preparation for the extension of agricultural teaching 
under the auspices of the Cornell University has this year been increased from 
$25,000 to $35,000. 


Tue Rolleston Prize of the Universities of Oxford and Cambridge has been 
awarded to Richard Evans, of Jesus College, Oxford, for his memoir on “ The 
Development of Spongilla.” The examiners consider the memoirs “On the 
Coagulation of the Proteids of White of Egg,” sent in by W. Ramsden, of Pem- 
broke College, Oxford, to be of great merit, and worthy of honourable mention. 


Miss CRUICKSHANK has presented the Aberdeen University with £5,000 for the 
formation of a botanic garden, to be named in memory of her late brother, 
Dr Alexander Cruickshank. 


A Cuair of Agricultural Zoology has just been created at the Faculty of 
Sciences of Marseilles, and Dr A. Vayssitre has been appointed to the Chair. 
Publications will be issued from the laboratory, and foreign publications of 
similar nature are solicited in exchange. 


TuE University of Chicago proposes to establish Doctorate Fellowships, or, 
as we should call them, Research Fellowships, with an annual income of $750. 
Candidates must have received the degree of Ph.D. from the University of 
Chicago, and their appointments must be approved by the officers of the depart- 
ment or departments in which their proposed research falls. They will be ex- 
pected to work for nine months of each year at the University, and to prepare 
the results of their researches for publication. Appointments are to be made 
annually, but may be confirmed for a period not exceeding five years, 


Tue Trustees of the British Museum have recently purchased the large 
collection of marine animals formed by Canon A. M. Norman, and containing 
type-specimens of many species which he has established. Part of the collection 
is already in the Museum, the rest will go there eventually. 


Tue Bentham Trustees have recently presented a portrait in oils of Robert 
Brown to Kew Gardens. 


Tue Edinburgh Museum of Science and Art has recently acquired the valuable. 


collection of fossils from the Upper Silurian rocks of the Pentland Hills, made 
by the late David Hardie, of Bavelaw. It is specially rich in specimens from 
the Eurypterid beds of Gutterford Burn near Carlops, Peeblesshire ; there are also 
specimens, chiefly sponges, from North Esk. 


In the Museum of the Scarborough Philosophical and Archaeological Society, 
Mr C. D. Head has been replacing the old and ruinous collection of birds by 
cases displaying them, so far as possible, in their natural habitat, along with their 
nests and eggs, when these can be obtained. An improvement has also been 
made in the cases for the fossils. The Society records the capture of two 
badgers—one at Cloughton, the other near Folkton. The record of local birds 
has been placed upon a more satisfactory basis, every item contained in the list 
being thoroughly authenticated. We are glad to see that the fish, both sea and 
fresh-water, also are being studied; Mr F. Grant records the occurrence of 
various species not hitherto observed. Considerable attention is also paid by 
members of the Society to the Invertebrata of various Classes, though naturally 
the land and fresh-water Mollusca and the Lepidoptera come in for the giant’s 
share. The geologists have paid attention to the exposures during the making 
of the Marine Drive, but not many fossils have yet been found. Other items 
of much interest to local naturalists are contained in the Report 4or 1897, which 


shows that the Society is in a more satisfactory condition scientifically than it is 
financially. 
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THE Museum Committee of the Council of the City and County of Bristol 
have just been obliged, through the lamented death of Mr E. Wilson, to advertise 
for a curator. They want “a Gentleman,” a scientific man “competent to 
catalogue the collections in and to advise as to the acquisition of specimens for 
the Museum ;” he will have to act also “as Secretary to the Committee” and 
“to devote the whole of his time to the duties.” In return for the absolute 
service of this highly educated gentleman, the Museum Committee of this 
wealthy city offers a salary of £200 per annum. It is about time for the 
British Association to meet in Bristol again, if only to arouse in the minds of 
these economical councillors more intelligent appreciation of modern science 
than their advertisement betokens. 


Tae Nottingham Natural History Museum has recently acquired a collection 
of eggs and skins of British birds, formed by Mr F. B. Whitlock. 


THERE are now exhibited in the zoological galleries of the Paris Museum of 
Natural History the collections made by Count de la Vaulx in Patagonia. 
Among these, says L’ Anthropologie, are more than a hundred skulls or skeletons, 
and other ethnographic objects of great importance. During the months of April, 
May and June there has been delivered in these galleries a series of lectures on 
natural history and scientific observation for travellers, with practical demonstra- 
tions. The lecturers included many of the leading naturalists of Paris. 


At the Musée Guimet, Paris, are now exhibited many archaeological and 
ethnographic objects, collected by Baron J.-de Baye during his recent journey 
in Siberia. 

THE Camarasaurus from South Wyoming has now been mounted and set up 


in the American Museum by Prof. Osborn and his assistants. It is 62 feet 
long. 


Tue Government Museum of the South African Republic at Pretoria, under 
the direction of Dr J. W. B. Gunning, favours us monthly with a list of its 
accessions, This appears to evidence a praiseworthy activity on the part of the 
Museum, but we note that the greater number of the specimens come from other 
parts of the world than South Africa, so that it does not throw very much light 
upon the collections that may be made in that country, 


THE meeting of the Museums’ Association at Sheffield, under the presidency 
of Alderman Brittain, begins on Monday, July 4, with a visit to the Ruskin 
Museum. Papers and discussions will occupy the mornings, and visits to 
museums, steel-works, and water-works, the afternoons of the three following 
days. On Friday the members will visit Castleton. There is a strong Reception 
Committee, including the Lord Mayor, the Master Cutler, and the Duke of 
Norfolk. Papers will be read by Dr H. C. Sorby, Prof. W. C. F. Anderson, 
Prof. Denny, Mr S. Sinclair of the Australian Museum, Messrs F. A. Bather, 
H. Bolton, E. Howarth, and others. 


THE UConversazione of the Royal Society, held on May 11th, was from the 
point of view of natural science one of the most disappointing that we remember. 
There was a sentimental sort of interest in seeing the borings from Funafuti, but 
it was hardly to be expected that they should convey any information. Prof. 
Poulton’s exhibit of insects captured in North America showed that he was an 
energetic collector who made good use of his holiday. But Prof. Poulton’s energy 
was already well known to us. Models of vertebrae by Dr Gadow and Mr W. F. 
Blandford were of educational value, but chiefly striking for the gruesomeness of 
their colouring. The Marine Biological Association was represented by Mr 
Garstang, who showed crabs of different orders in their natural habitats in an 
attempt to prove that their ordinal characters are of an adaptive nature. This 
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thesis, however true, is not easily illustrated by such an exhibit. The perennial 
green oysters were brought up again by Profs. Herdman and Boyce, while even 
Dr Sorby’s charming preparations of marine animals, as lantern slides, were 
somewhat lacking in novelty. A little more topical was the series illustrating the 
bacteriology of calf-vaccine lymph exhibited by Sir R. T. Thorne and Dr Cope- 
man. Dr C. A. MacMunn is working on the digestive glands of Mollusca and 
Crustacea, and exhibited some microscopic sections of the same. Prof. Sherring- 
ton had some admirable microscopic preparations of the sensorial endings of 
nerve-fibres stained by gold chloride. Naturally the photographs of, and appa- 
ratus connected with, the recent solar eclipse cast everything else in the shade, 
while most people were attracted by Prof. Hele Shaw’s experiments on the flow 
of water, and Prof. Oliver Lodge’s magnetic space telegraphy. But the chief ex- 
citement of the evening was afforded by the efforts of various gentlemen, con- 
nected with the Science and Art Department, to induce eminent Fellows of the 


Royal Society to sign a petition to the Government with reference to the great 
South Kensington question. 


Prov. MICHAEL Foster is to be president of the British Association at its 
Dover meeting in 1899. 


THE Geological Society of London has elected as Foreign Correspondents, 


Marcellin Boule of Paris, W. H. Dall of Washington, and A. Karpinsky of 
St Petersburgh. 


THE Oxford University Junior Scientific Club held a successful conversazione 
at the University Museum on May 24. Lectures were delivered by Prof. H. B. 
Dixon on “Climbing in the Rocky Mountains”; by Dr Gustav Mann on 
“ Microphotography ” ; and Mr G. J. Burch on “ Artificial Colour-Blindness.” 


THE Preston Scientific Society, started some five years ago, appears to be 
doing useful work in propagating a knowledge of science in that neighbourhood. 
It numbers 520 members and has recently had granted to it by the Town Council 
of Preston the use of a Lecture Hall and other rooms in Cross Street. This 
Society does not confine itself to listening to lectures, but we read in the Annual 
Report that the members of the Botanical Section have studied the flora of the 
district within a radius of ten miles from Preston, with the object of forming a 
complete catalogue as well asa herbarium. The Geological Section proposes to 
study the geology of the neighbourhood. At Whitsuntide the Society organised 
an eight-day excursion to Oban ; other summer excursions are to Owen’s College, 
Trough of Bowland, Grange, Stonyhurst, Brock Bottoms, and Ingleton. The 
President is Dr Collinson ; and the Secretary, W. H. Heathcote, 47 Frenchwood 
Street. 

Tue Report of the Rugby School Natural History Society for 1897 shows a 
continuance of useful work, but there still appears to be a wide field of research 
open. Mr 8. T. Dunn, who contributes some new botanical occurrences, writes : 
“Scarcely anything is known of the range and frequency of our water buttercups, 
brambles, roses, or pondweeds.” The mosses and hepatics also require workers. 
The Entomological Section seems to confine itself, as is usually the case, to the 
study of Lepidoptera, while it is only natural that the report of the Zoological 
Section should deal chiefly with birds. It is always a difficult matter to attract 
the attention of schoolboys to the smaller and less popular plants and animals. 
The editors draw attention to the fact that one of the most important duties of a 
secretary of a section in such a society as this is to educate a successor ; in this 
the secretaries who have recently left seem to have been quite successful. 

THE Report of the Cheltenham Natural History Society also shows that a 
good deal of active work is being carried on, We are glad to see that this 
Society, as well as that of Rugby, encourages phenological observations, and 
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publishes a list of the first flowerings for the year. In this Society the people 
of importance appear to be the presidents of the sections, who are all masters, 
but in the Rugby Society more is made of the secretaries of sections, who are, 
as they should be, boys in the school. 


Tue S.E. Union of Scientific Societies met in Croydon on June 2, under the 
presidency of Prof. G. 8S. Boulger, who, in his address, contrasted the state of 
natural science sixty years ago with its present condition. A discussion on dene- 
holes was started by Mr C. Dawson, who regarded them as mines of chalk for 
agricultural purposes. Mr J. W. Tutt explained the difference between entomo- 
logy as a scientific pursuit and the entomology of mere collectors. Mr C. 
Dawson read a paper, which will appear in our pages, on natural gas in Sussex. 
In our present number we publish the valuable and suggestive paper of Mr E, 
M. Holmes. Other papers were: by J. Logan Lobley on the place of geology in 
education ; H. Franklin Parsons on the soil in connection with the distribution 
of plants and animals ; E. Lovett on amulets and charms; J. H. Baldock on 
photography in relation to science. More germane to the object of the Congress 
were the papers by J. M. Hobson and E. A. Pankhurst on ideals for Natural 
History Societies and how to attain them. Dr Rowe demonstrated the method 
of preparing fossils described by him in Natural Science. 


Tue eighty-first annual meeting of the Société helvétique des sciences 
naturelles is to be held at Berne on August 1-3. T. Studer is president of the 
zoological and anthropological section; A. Baltzer of the geological section ; 
E, Briickner of that of physical geography ; and Drs Strasser and Kronecker of 
anatomy and physiology, 


Pror. Epwarp Svgss, Vienna, Prof. H. de Lacaze Duthiers, Paris, and Prof. 
K. A, von Zittel, Munich, have been elected Foreign Associates of the American 
National Academy of Sciences. 


Tue Grand Honorary Walker Prize of $1,000, awarded for five years by the 
Boston Society of Natural History, has just been awarded to S. H. Scudder, of 
Cambridge, Mass., for his work in entomology. 


Tue coral-boring expedition to Funafuti will this summer resume work at 
the old bore at a depth of 698 feet. Lining pipes, which were on the former 
occasion lowered to a depth of 650 feet, will be reinserted and extended to the 
full depth. Boring can then be begun on the unproved rock, which is expected 
to be similar to that met with during the previous 30 feet of the old bore, 
namely, a white calcareous rock of about the consistency of hard chalk. Prof. 
David expects that the bed-rock will be reached within a depth of 200-300 feet 
from the bottom of the old bore. Early in August it is hoped that H.M.S. 
‘ Porpoise’ will bring from Samoa apparatus for putting down a bore in the 
bottom of the Funafuti lagoon. Commander F, C. D. Sturdee intends to moor 
his ship taut at low tide at a spot in the lagoon, which will be about a mile and 
a half westward from the main village. A boring platform will be fixed at the 
bows, whence pipes will be let down to the bottom of the lagoon, which at the 
spot selected is about 100 ft. deep. As soon as the pipes strike the bottom of the 
lagoon a powerful stream of water will be forced down them by means of a 
flexible hose connected with a large Worthington steam pump. It is hoped 
that then, if the bottom of the lagoon consists; as is thought probable, of soft 
and loose sedimentary material, a fair depth may be attained in the few days 
available for the use of the warship for this purpose. Work will be carried on 
at the lagoon day and night. It should be possible from time to time, by 
shutting off the water jet, and lowering a sand pump inside the pipes, to obtain 
small samples of the formation which is being penetrated. If this bore in the 
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lagoon is successful, it will much enhance the value of the main bore put down 
with thé diamond drill. 

The reason why it is proposed that the bore in the lagoon shall be situated 
only a mile and a half from the shore, instead of near the centre, is that one of 
the chief difficulties will be the danger of the ship dragging at her moorings. 
This would be intensified near the centre of the lagoon, where the full force of 
the squalls, trade winds, and strong currents would be experienced. At the spot 
contemplated, however, the warship should be not only out of the main current, 
but also somewhat sheltered on the coast by the thick belt of cocoanut palms and 
other trees with which the main island is densely wooded. After finishing the 
boring experiment in the lagoon, the ‘ Porpoise’ will proceed to the Gilbert 
Islands, and on her return, early in September, she will be ready to pick up the 
diamond drill party, and convey them to Suva. Should, however, the main 
diamond drill bore not have been bottomed up to the date of the return of the 
warship to Funafuti, arrangements have been made by the London Missionary 
Society which will admit of their steamer the ‘John Williams,’ due at Funafuti 
in November, carrying the party either to Suva or New Guinea, whence they 
would return to Sydney. Our information is gained from an article in the Daily 
Telegraph (Sydney) for April 27. 

Ar the anniversary meeting of the Royal Geographical Society it was 
announced that the Government had replied in a sympathetic manner to the 
appeal for an Antarctic expedition. Meanwhile, as Mr Borchgrevink’s ship, the 
‘Southern Cross,’ which leaves London in July, will fly the British flag, 
England will not be left wholly in the lurch by the numerous expeditions now 
being made to Antarctic regions. 


To the numerous expeditions in the Arctic regions this year must be added 
a German one under the leadership of Mr Theodor Lerner, who is accompanied 


by Drs Briihl, Romer, and Schaudien. They started for the North Pole at the 
end of May on the ss. ‘Helgoland.’ Mr Walter Wellman, who is attacking the 
Pole from Franz Josef Land, is accompanied by Prof. J. H. Gore of Columbia 
University, who will make gravity determinations in Franz Josef Land ; Lieut. 
E. B. Baldwin, of the U.S. Weather Bureau ; Dr E. Hofma, of the University of 


Michigan as naturalists and medical officer; and Mr Q. Harlan, of the U.S, 
Coast and Geodetic Survey. 


THE French Ministry of Public Instruction has sent Surgeon-Major Huguet 
to M’zab in Algeria, to continue his researches on the history of the country, and 
on the characters, commerce, industry, and medical customs of its inhabitants. 


Pror. Ropert Kocu returned to Berlin on Thursday after an absence of 
a year and a half, spent in foreign travel for purposes of scientific research, 


THe Committee for the Huxley Memorial has issued a third donation 
list amounting to £1,058, 14s. 5d., the total amount now received being 
£3,346, 4s. 2d. Mr Onslow Ford is now engaged upon the statue, which is 
to be a seated one in marble, 8 feet high, and is to be placed in the central 
hall of the Natural History Museum. Dies for the Royal College of Science 
medal have been completed after the excellent design of Mr F. Bowcher. 
Copies in silver or bronze of the obverse of this medal bearing a profile portrait 
of Huxley, as well as replicas of the original model, can be purchased by sub- 
scribers to the memorial fund. Specimens of these are on exhibition in the 
architectural court of the South Kensington Museum till the end of September. 
After paying for the statue, the medal, and other expenses, about £1,300 
remains, and, to quote the elegant phrasing of the Committee, “The nature of 
the contemplated third form of Memorial must largely depend upon the amount 
which may yet be subscribed.” 
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CORRESPON DENCE 


CORRIGENDA 


May I ask those who have copies of my paper ‘‘ Pentacrinus: a name and its 
history,” either in vol. xii. of Natural Science or in its separate form, to correct the 
following misprints ? 

On p. 248, throughout the second paragraph, for C and D read B and C respectively. 
Through this misprint I appear to maintain the very proposition that the paper was 
written to disprove. I am indebted to the Rev. G. F. Whidborne for its discovery. 

On page 253, second line from bottom, for 1897 read 1877. 


7th June 1898. F, A. BATHER. 


THE STUDY OF VARIATIONS 


I po not wish to trouble your readers with a prolonged and unedifying controversy, but 
I would only say that there is no question of rival theories, as Mr Tayler states, for 
when one sees plants rapidly changing their forms under one’s very eyes, it is no more a 
theory to describe the process than to say trees put on their leaves in spring. 

Mr Tayler’s article is headed asabove. Had Mr Baker of Kew writtenan article upon 
this subject, one would expect a treatise on roses or some such variable genus, for a 
scientific man would at first procure his variations in nature, and then study them. Mr 
Tayler reverses this process. He proposes a new system of classification, and when 
asked for examples, makes the astounding reply :—‘‘I believe none are to be found in 
the present state of our knowledge on this question”! After such a confession it would 
be quite unprofitable to discuss his d priori assumptions, which he thus confesses have 
no bases in facts. GEORGE HENSLOW. 

FOREIGN MONEY ORDERS 

In the business relations of the Concilium Bibliographicum with its English sub- 
scribers we have had frequent occasion to note a very widespread misapprehension in 
regard to the foreign money order service which must seriously hamper those desirous of 
—— books or specimens abroad. It is really astounding how many letters we 
iave received with the query, ‘‘ But how can we remit such small sums?” To such we 
have replied by a simple statement of the procedure necessary, and, judging from the 
surprise manifested, I fancy such a statement may interest many of your readers. All 
that is necessary is to fill out an international money order-blank, to be had at any 
money order post-office, at a commission of 6d. for sums under £2. Such blanks call 
for the name and address of the sender and of the person to whom the money is to 
be paid, the amount, and the date. No further steps are necessary, the money being 
delivered by the letter carriers, who at the same time leave a statement showing the 
sum sent, the date, and the name and address of the sender. The issuing office gives 
a receipt to the sender showing to whom the money is payable. Thus, without even 
writing to the person to whom the money is to be paid, a foreign account may be paid 
and a receipt for payment received. HERBERT HAVILAND FIELD. 

(We must believe Dr Field’s statement as to the ignorance of the British scientific 
public ; but we agree with him that it is astounding.—Ep. Nat. Sci.] 
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